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REARING AND FATTENING OF PIGS. 

That there is an enormous increase in the consumption of 

bacon, hams and small pork in this country could, if necessary, 

be easily proved by reference to the importation returns. Of 

bacon, there is now imported about 250,000 tons annually ; in 

addition to this, our imports of hams, lard and fresh pork are 

enormous, and the whole costs the country about 425,000,000 a 

year, or more than double as much as we paid for the same 

kinds of imported food as recently as ten years since. It is 

alleged that our home manufacture of pork products has also 

increased, owing to the fact that greater attention has been paid 

to the feeding and the earlier maturity of our home-bred pigs.. 

There is little doubt that a great many pig-breeders have given. 

up the wasteful system of keeping their growing pigs as stores 

for many months, and that others have turned their attention to 

the production of so-called porker pigs whose dead weight is 

from 60 to 7o |b, each, and by these means have increased their 

annual output of pork; yet as one travels the country round it 

is impossible to avoid coming to the conclusion that very much. 

improvement is still possible and even necessary before any- 

thing approaching perfection is arrived at in the quantity and 

quality of the pigs we produce in these Islands. 

I am not inclined to assent to the assertions of those who 

delight in attempting to prove that our farmers are fearfully 

neglectful of their golden opportunities in that they fail to 

produce the major portion of the pork products which we now 

import, since I do not think that we could with profit extend 

our pig breeding to anything approaching the extent necessary 
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to render us independent of imported pork prceducts, but there 

appears to be little doubt that we might very largely increase 

our home production of pork with much profit to ourselves 

and a considerable manurial improvement to our farms. If this 

last contention be, as 1 maintain it to be, a sound one, then it 

behoves those of us who are dependent on the land for a livelt- 

hood to seriously consider the best steps to take to free us from 

that which must be considered a neglect of our opportunities and 

of our duty. 

One of the first considerations of a manufacturer is the 

quantity and quality of his raw material ; so must the pig-keeper, 

whose object is to produce store pigs for sale or to manufacture 

pork, carefully study his raw material in the shape of his stock 

or breeding pigs. On this point again I fear that there is little 

doubt that there is much room for improvement. Should any- 

one be dubious as to this, let him pay a visit to the nearest pig 

market or fair and carefully examine the pigs of all ages there 

offered for sale. He will find many, if not a large proportion, of 

the pigs which cannot have paid the producer, and which cannot 

‘ possibly be converted into meat of even average quality. The 

particular deficiencies or failings of the pigs will vary greatly 

according to the district in which the fair or market be held, but 

in nearly all parts of the country the common pig will be found 

- to be lacking in early maturity and quality. Ill-formed, gaunt, 

coarse-boned, badly-nourished store pigs, and boars and sows for 

breeding purposes, will be found mixed up with a few pigs 

which are evidently the produce of well-bred parents, and a good 

many which have had much care bestowed on them after but 

not before their birth. In no department on the farm does there 

appear to have been less progress than in the breeding of pigs. 

This may have arisen from the general neglect of the farm pig, 

or it may be partially due to the far too frequent want of 

success which has in times past attended the purchase and use 

of so-called pedigree pigs bought at shows, or from successful 

exhibitors whose object has been to gain money and fame 

rather than to really improve the particular breed of pig which 

they exhibit ; but, be the cause what it may, the results are not 

creditable to those directly concerned or beneficial to the 

consumer. 
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It may be advisable to briefly discuss those particular points 

in which the ordinary farm pig is deficient, and then to attempt 

to discover one or more remedies. One of the great checks to 

the improvement of pigs appears to be the enormous amount of 

local prejudice as to the colour and type of pig. It is difficult 

to obtain from those most staunch in the breeding of pigs of a 

certain colour the slightest approach to a good and sufficient 

reason for the fancy for that particular colour. The general 

reply is that pigs of that colour always do best, but when 

this assertion is closely examined no proof can be given of 

its correctness, and it usually rests on the alleged fact that 

their fathers had proved the truth of the assertion, or some- 

thing of the kind, and that what was good enough for their 

forbears is good enough for them. MHere rests the chief, if not 

the whole, cause for this persistence in a continuance of the 

prejudice for or against pigs of particular colours. This fancy 

is not confined to the producers or pig-breeders, but is greatly 

shared by the consumers, who are, perhaps, influenced to a very 

great extent by the local butchers, who naturally wish that their 

customers should desire to purchase that particular kind of 

article which can be most cheaply and most readily obtained in 

the district. 

It would be simply a waste of time to attempt to convince 

persons of this class that the pork from a carcase of a white pig 

would be exactly similar to that from a black-skinned pig if both 

were of the same type and character and fed alike. If you so 

stated you would be met with a simple denial of its possibility ; 

but if you proceeded to ask for a possible cause you would 

fail to obtain the slightest indication of any. In some districts 

in the West of England a white pig was, until late years, 

completely boycotted—exactly why, no one appeared to be 

able to state—and, so far as I have discovered, the chief cause 

for this objection to a white-skinned pig has been the fact that 

the carcase has not so nice an appearance after the hair has been 

scorched or singed off as the black-skinned pig, the fashion being 

to scorch off the hair by fire instead of, as in the midland and 
northern counties, removing it by scalding, Again, it has been 

stated that the chief reasons for the white pig’s being preferred in 

the latter counties is that its scalded carcase presents a nicer 

B 2 
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appearance than does that of a scalded black-skinned pig. We 

know that in Ireland the bacon curers prefer their fat pigs to 

have white skins; and they declare that they are able to produce 

a more presentable side of bacon from the white- than from the 

black-haired pig. It isalso held by many residents in the south- 

western counties that the pork from a scorched pig is infinitely 

more palatable than from a scalded pig. Here, again, it is diffi- 

cult to discover any sufficient reason for the assertion ; certainly 

there may remain a slight flavour of the burnirg straw or hair, and 

in this manner more flavour may rest with the scorched carcase ; 

and habit may have rendered this peculiar favour—if it exists— 

appreciated in much the same way as the American bacon or 

hams which have been smeared with the so-called liquid extract 

of smoke in order to give them a flavour somewhat similar to 

the salted and dried meats which have been subjected to the 

fumes of burning or smouldering oak chips or stands. A flavour 

is thus manufactured which appeals to palates not so delicately 

constituted as to be able to appreciate the flavour of a choice 

piece of pork, ham, or bacon in its natural condition. 

From the foregoing remarks it will be evident that the choice 

of a particular breed of pig has in the past been largely affected 

by anything rather than the points possessed by the pigs of the 

various improved breeds. It is to be hoped that with the 

extension of knowledge these fancies will gradually give way. 

There are considerable variations in the opinions of pig- 

keepers as to the points which should be possessed by the 

boar selected for use in one’s herd, or for the use of one’s 

neighbours. One person with a certain amount of experience 

will declare that he has been most successful when he has used 

a big-framed, strong-boned, and rather coarse boar, whilst his 

friend, perhaps equally experienced, will hold as strongly 

that a well-built, thick, compact boar of fine bone and quality 

is the better. My experience, gained during nearly half.a 

century, leads me to uphold the latter view, even when the 

object is to produce pigs for sale off the sow. The produce 

of a thick compact boar and a large-framed, good quality sow 

will always command a higher price than will the produce of 

the coarser boar, although the latter youngsters may appear 

to the novice to be the larger pigs. Then, if the object be 
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to breed pigs for fatting on one’s own farm, the advantage 

of using the compact, good quality boar will be enormously 

increased: the pigs will fatten much more readily—indeed, 

at any period of their existence—and on a considerably smaller 

quantity of food, while the value per stone of the pork will 

be decidedly higher. There never was a period when quality 

of meat was more considered by the consumer and, of necessity, 

by the purveyor of meat. This point has not hitherto received 

so much attention from pig-breeders as it deserves, and one 

might almost include breeders of all kinds of domesticated 

animals intended for human food. Farmers have been 

melined to: believe’ that the. consumer. will -be\ content 

with that which is placed before him, provided that it is home 

produce.. This. is.a mistake; the public.care just as. little 

whence comes their daily bread and meat as does the farmer 

care who manufactures the implements with which he tills 

his farm. Every careful tradesman takes infinite pains to 

discover the wants and fancies of the public and does his best 

to satisfy those wants, but in too many instances farmers have 

not adopted this common-sense system, at least with regard 

to pig feeding, &c. 

In the good old times of the long-ago, before the Danes, the 

Canadians, and, indeed, the inhabitants of most countries, applied 

themselves to furnishing the necessaries and luxuries demanded 

by the somewhat fanciful and extravagant English public, the 

latter were compelled to make the best of home farm-produce ; 

now, however, the highest prices and the keenest demand, espe- 

cially in slack markets, fall to those articles which are presented in 

the best form, and of the size, quality and character which most 

nearly meet the wishes of the consuming classes. In other words, 

to rear pigs with a certainty of success, we must have quality in 

tne parents... he chief object in selecting a-boar. must, there- 

fore, be to select such an animal as will more probably beget the 

kind of pig which is most readily and at the highest price sold 

to the buyer. If, as nearly every enlightened breeder declares, 

the boar is to be of a pure breed, there is plenty of choice, 

both as to size and colour, for the purchaser. There is the 

Berkshire, black in colour, with so-called white points, the 

Large Black, the Tamworth and the Large and the Middle 
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White Yorkshires. The first and last kinds are generally 

considered the best for the production of London porker pigs 

and small pork, whilst the other three varieties are said to be 

more suitable for bacon curing and for those heavy pigs which 

are still preferred in the more northern counties of England. 

As I am considerably interested in the breeding and sale 

of two of the varieties mentioned, some persons may not look 

upon me as exactly,one whose advice they would seek when 

selecting a boar; but this I do most earnestly desire to impress 

upon pig-breeders, that they should have a really good specimen 

of the particular breed they decide upon. The extra cost will be 

repaid in a few months if many sows are kept, while the 

produce will be a continual source of pleasure. 

Perhaps there is not so great a divergence in the general 

opinion as to the type of sow which should be selected. Of 

course, each particular kind of pure-bred pig has its own sturdy 

champions; this is a phase of the subject which is best left 

for the present... The question of ‘colour may be deserving 

of some consideration, but the chief and most important thing 

‘is to select a brood sow so formed and of such a disposition 

that a good and thrifty litter from her is almost a certainty, 

provided that care and attention be bestowed upon her and 

her young family. 

It is difficult to decide which of the many good qualities 

a sow should possess is the most important. I would place 

docility and the having had a good mother amongst the urgent 

necessities in a brood sow. A bad-tempered or nervous sow is 

bound to be a source of trouble and annoyance, while the litter 

reared by her will be few in number and of less value per head than 

the pigs of a litter from a good sow. Bad temper leads to many 

troubles ; amongst these will be found the horrid habit of eating 

the little pigs, the treading on and injuring the newly-born 

youngsters, a scarcity of milk or its unhealthiness, occasional 

injury to the attendant, and frequent damage to the pig-sty ; in 

fact,a bad-tempered yelt ought never to be kept for breeding 

purposes, as not only is she a nuisance, but her produce are 

almost sure to inherit the weakness of their dam, which will 

certainly result in unrest and waste of food when the pigs are 

being fattened. The buyer of a yelt intended to be brought up 
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for a sow should see the dam; if this be not possible, then 

purchase the yelt only from some pig-breeder who has the credit 

of being a good pig-master ; the extra cost will be more than 

repaid in the returns from the first litter of pigs. The young 

sow chosen should be of good size and quality, light in the 

fore-quarters, and have at least twelve teats, evenly placed, 

and commencing as nearly as possible behind the fore legs. 

Many sows have teats of varying size, others have so-called blind 

teats ; avoid these, as they will only lead to the starvation and 

death of the unfortunate piglings which select those teats fo1 

their very own. Be certain that the dam was prolific and a 

good suckler or milker ; these qualities are very important and 

are also hereditary to a great extent. The hair, the skin, and 

the bone should all be fine as well as the quality of flesh ; with 

these possessions early maturity is surely indicated. 

Having purchased such a young yelt as I have endeavoured 

to pourtray, keep it well and give it plenty of exercise until it 

has attained the age of eight to ten months, and then have it 

mated with a young pure-bred boar bred on similar lines. When 

the young sow is about half gone with pig she should be fed 

liberally on good and nutritious food, and allowed her liberty as 

far as possible. It is always better to have a down-pigging yelt 

in fresh rather than low condition, since if she be, as she ought to 

be,a good suckler and prolific, she is certain to become poor ere 

her pigs are weaned. ‘There is a difference of opinion as to the 

number of pigs which the young sow should be allowed to rear. 

Probably the question does not arise so frequently as it should, 

since so few pig-breeders have paid sufficient attention to the 

fecundity of their sows, but I have known yelts produce as 

many as nineteen youngsters; on occasions such as this a 

decision has to be arrived at as to how many of the piglings shall 

be left on the mother. I am inclined to think that it is advisable 

to leave as many pigs on the young sow as she can, with good 

food and attention, rear properly, even if. the sow has to be 

rested for a short time after the pigs are weaned, or the little 

ones are allowed to continue on the sow for as long a period as 

three months. It is held by many observant men that the pigs 

of the subsequent litters which suck those teats which were 

utilised with the first litter thrive better than those youngsters 
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which take to the previously unused paps. I do not accept this 

in its entirety, but I have observed several instances where the 

effect appeared to be as stated. 

The length of time during which the little pigs are allowed to 

remain on the sow varies in different counties, and even districts 

—the time of year as well as the age of the dam and the number 

of youngsters should have an influence. Asa rule the pigs 

should be quite able to take care of themselves when they are 

eight weeks old if they have been gradually weaned and have 

also learned to eat. My system is to give the little pigs a small 

quantity of whole wheat when they are about a month old; the 

mother is turned out of the sty for an hour or two for exercise 

and to eat grass inthe summer months. The little pigs will very 

quickly learn to pick up the kernels of wheat, whilst the sow will 

be none the worse from eating any wheat which the pigs may 

have left. The sow should be gradually kept away from the 

pigs a longer time, until at last her milk will have pretty well 

dried up, and thus trouble with the udder will be avoided. 

I have yet to find anything better than so-called hogs-meal— 

sharps, randans, thirds, &c.—on which to feed the suckling sows 

and the young and newly-weaned pigs. Sometimes the milk of 

the sow will be too rich or too plentiful ; then it is advisable to 

add say one-eighth of broad bran to her food for a few days ; 

this will have a laxative effect on the sow, and it also appears 

to reduce the richness of the milk. Occasionally it may be 

advisable to feed the sow three times a day after she has 

farrowed four or five weeks and has a large family dependent on 

her, or she may become too low in condition, or become affected 

with partial paralysis of the muscles of the back. This will be 

shown by the inability of the sow to walk comfortably, and in 

severe cases she will be unable to rise. On such occasions the 

best course to pursue is to wean the pigs as quickly as possible, 

to give medicine to regulate the bowels and the kidneys, to 
apply some stimulant along the back, and to feed frequently 

on small quantities of easily digested food. The few cases 
which have occurred in my own herd have readily responded 
to treatment of this nature, and have not been injured for 
breeding purposes, : 

The question as to the best period of the year for the arrival 
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of the little pigs is of rather a more complicated character than 

is generally supposed. Although the object of pig breeding is. 

the same all the world over—the realisation of a profit—yet the 

manner in which this industry can be most profitably carried on 

varies considerably ; one of the reasons for this is the supply of 

cheap food at certain periods of the year. For instance, in those 

districts where cheese or butter-making is one of the chief 

pursuits of the farmers, the early spring and summer pigs are 

the more profitable, from the following causes: there is a very 

large supply at no great cost of separated or skim milk, butter- 

milk and whey, the price of fat pigs is almost always above 

the average of the year during the months of August and 

September, and the cost of fatting the pigs is less than 

during the cold weather. Dairy farmers and those who breed 

especially for them should therefore endeavour to have their 

sows farrow down early in the year. Amongst pig-keepers 

there exists an objection to early litters on account, they allege, 

of the cold weather. I am inclined to think that this fear is 

excessive. For many years it has been my custom to arrange 

for a considerable number of my sows to farrow in the month 

of January ; this year the number was twenty and the litters 

averaged a trifle over twelve per litter from both sows and yelts, 

and I find that, with a little extra care when the pigs are first 

farrowed, if the cold is severe, the percentage of loss is not at 

all higher than with February or March litters, whilst there 

are two very great advantages: the pigs can be fattened out for 

the best trade, and the next litters will come in July or early 

August and have plenty of time to get strong before the cold, 

mugey weather of November arrives. This last month and 

October should be carefully avoided as months in which the 

sows farrow. The cold, damp days and very long nights appear 

to be most unsuitable for little pigs. Cold, provided it is dry 

and the pigs have sufficient litter, appears to have but com- 

paratively little effect on young pigs. I am aware that some 

years since a considerable number of pigs were bred in Novem- 

ber to furnish a supply of roast sucking pigs for Christmas, but 

that, like running little pigs on the stubbles to pick up the 

shelled corn, has almost become a memory of the past in many 

counties. Some few small farmers, who are able to employ 
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members of their own family to tend the pigs on the stubbles, 

still imagine that there is a profit in it, but the general opinion 

now is that the increased value of the pig after its course of 

shacking is not equal to the expense, whilst a certain loss 

attends the buying of pigs before harvest and selling them after 

roaming in the stubbles. The present system of feeding the 

pigs well from weaning, and fattening them ere they reach nine 

months old, is not compatible with the old-fashioned store period 

in the life of a pig. 

On the question of the length of time it is profitable to breed 

from a sow, very divergent views are held. In several of the 

northern counties a very wasteful system used to be general— 

that of allowing a large proportion of the sow pigs to have one 

litter of pigs and then to fatten off the young sows. If such a 

plan be regularly followed it is most difficult to improve one’s 

stock of pigs, as it is not always possible to ascertain with any 

certainty which young sows will mature into the most profitable 

brood sows, as when all the young sows, good and bad alike, 

are sacrificed, no improvement in the pigs can easily take place, 

but a falling off in prolificacy and the milking qualities of the 

sows is almost certain to be experienced. Only by the con- 

tinued selection and retention for breeding purposes of the best 

young sows can one’s pig stock be improved. In most counties 

there would also be the loss in the decreased value of the pork 

from the young sow which had bred pigs, whilst the flesh from 

the boar, which on this system is usually castrated and fatted 

with the sows, would be still less saleable. 

The old-fashioned view that the pigs from yelts or young sows 

are always inferior to those from mature sows, and should never 

be kept for breeding purposes, is fast becoming very much 

modified. My experience leads me to believe that equally 

good boars and sows can be selected from the first as from the 

subsequent litters of a sow, provided that the sow is of a tribe 

noted for its early development. Some of my best breeding and 

exhibition pigs have been the produce of maiden sows. 

The question as to whether it be most profitable to purchase 

young pigs or stores and to grow and fatten them, or to keep one 

or more sows and sell the produce as weaners, stores, or as fat 

pigs, must be settled by each pig-keeper in accordance with his 
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varying opportunities. These last are of many kinds. The 

pig-keeper may be in a district where weanling pigs are in 

very great demand, as, for instance, where many miners live, 

or in a district where a considerable amount of butter or cheese 

is made; in such cases it may prove to be more profitable to sell 

out the little pigs when they are ready to be weaned, as at no other 

time will they have paid the breeder better. Then some persons 

may be able to obtain at little expense a good grass run for their 

sows, or, 1f near a town or houses, where extensive establishments 

are kept up, a considerable quantity of kitchen refuse can be 

obtained cheaply, all of which will enable the pig-keeper to run 

his sows on at little expense between each farrowing on food 

which is not so suitable for young pigs. For the keeping of sows 

and the sale of the little pigs as weaners fewer premises are 

required than for the breeding and fatting the pigs. Less capital 

is also needed, and the sows need less attention save when the 

young pigs are about to arrive, and for three or four weeks subse- 

quent to their arrival. On the other hand, breeding sows kept for 

selling the young pigs as weaners are not of much benefit as 

manure manufacturers to those who own or occupy land in the 

form of large garden, allotment, orchard or farm. For orchards 

especially is it desirable to fatten pigs so that the resulting 

manure can be utilised to enrich the soil on which the fruit trees 

are grown. In Kent and other counties where fruit culture is 

general the occupiers are becoming alive to the manurial benefits 

derivable from the consumption of corn by pigs in the orchards, as 

not only can the pigs be made to pay well for the food consumed, 

but the quantity of fruit is greatly increased and the size and 

quality improved.. In particularly drawing attention to the 

greater use now made of pigs as improvers in orchards, I do not 

intend to suggest that great benefits are not derivable by gar- 

deners and allotment holders, and, indeed, by all those who occupy 

land, as every one with experience will admit that the best and 

most lasting stimulant to vegetable growth is manure made by 

fatting pigs. Even persons who are not in the habit of keeping 

pigs readily admit this fact, but they excuse themselves for neg- 

lecting so good an opportunity on the ground that pigsties are so 

offensive. To a very great extent this is mainly due to want of 

care and cleanliness on the part of the persons in charge. A 
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very simple way of reducing the somewhat strong aroma from 

the pig-sty is to have the ashes thrown into it each day; its 

occupants will pick out all the largest cinders and convert them 

into pork, or they will act as a medicine, and so keep the pigs 

in better health, whilst the remainder and the dust will absorb 

the extra moisture and store up the richer portions of the manure. 

Again, the ashes will, after a sojourn in the pig-sty, prove beneficial 

to all kinds of soil, especially to gardens having a tenacious or 

clay soil ; this will dig easier, work more readily, and grow better 

crops after being dressed with ashes from the pig-sty. 

In some districts store pigs are run on for several: months 

merely for the purpose of consuming the garden and allotment 

refuse. The cost of so keeping a pig or two is certainly not 

great, but the profit in pig-keeping, where well carried on, is 

generally in proportion to the outlay in labour, or money on 

foods ; besides, the general opinion now favours a quick return. 

This system appears to be particularly applicable to the 

breeding and fatting of live stock, especially pigs, since so 

large a proportion of the food goes merely to the up-keep 

of the pig; so that if we extend the fatting process or the 

life period of the pig to, say, nine months, when by management 

and care the pig could be made to attain an equal weight, when 

six months old, we lose at least one-third more of that food 

which is required merely to keep the pig alive or enable it to 

exist. This is a very important point, as in the up-keep of the 

older pig a rather larger proportion of the food is utilised. 

Again, it has been clearly proved that young growing pigs 

will utilise considerably more of the ingredients of the food on 

which they are fed than will older and full-grown pigs. The 
differences are clearly shown in Henry’s Feeds and Feeding,a 
book in which much practical knowledge is collected. It is 
there shown that pigs of about 35 lb. weight required 293 Ib. 
of food for 100 lb. gain, whilst pigs of 78 lb. 128 lb. 174 Ib. 
226 |b., 271 lb., and 320 Ib., needed 4oo Ilb., 437 lb. 482 Ib., 
498 tb, 511 1b. and. 535 lb. respectively to make the same in- 

crease. /\s these are the results of over 500 carefully-conducted 
trials, it is impossible to over-rate their importance. 

The fatting of a pig is thought to be within the power of any- 
one, provided there be a pig and a sufficiency of suitable food ; 
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but even in this apparently simple process a loss or a profit may 

result from the various methods followed or from the want of 

any method. In the good old times of some fifty years ago the 

killing of a pig at a village farm house was quite an event ; the 

huge carcase and the many savoury dishes manufactured from 

the offal were the admiration of the youthful portion of. the 

small community. At this period, well-nigh all the pigs gave 

up their lives to furnish huge flitches of bacon to adorn the 

ceilings of the farm houses within a radius of a few miles of 

the sty where they first saw light. This was prior to the many 

railways and to the introduction of the mild curing system now 

in vogue, which renders possible the manufacture of bacon all 

the year round. In the olden times the pigs were obliged 

to be very fat, or it would not have been possible to eat the 

heavily salted bacon which had to be made during four or five 

months for the whole year’s consumption. This also deter- 

mined to a considerable extent the portion of the year when 

most of the pigs were fattened. As a rule, the store pigs 

would be shut up soon after harvest and fed night and morning 

with as much barley meal as they would eat—no variation of 

food, and no addition of coal-cinders, earth, roots, being given 

for some months—the same simple and satisfying fare being 

civen day after day, and continued weeks, if not months, beyond 

the period when the pig would give anything approaching a 

fair increase in weight for the food consumed; but this was 

a matter which did not appear to trouble our forefathers, who 

simply followed in the footsteps of their predecessors perhaps 

for generations in the same farm or on the same estate. 

Railways, the mild-curing system, the American hog-raisers, 

and the vastly more luxurious tastes and habits of the people 

in the British Isles have changed or are changing all this. 

We now feed or should feed our pigs all the year round, and 

from their birth, the early maturing properties of our pigs are 

being slowly, mayhap too slowly, improved. We study our 

markets, in which the buyers now require quite a different 

style and size of fat pig from that of fifty years ago, and we are 

becoming alive to the fact that a variety of food is even beneficial 

toa pig. Many pig-feeders have so advanced that they believe 

in feeding the fatting pigs three times a day, and actually save 
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the natural heat of the fatting pig by pouring a little hot water 

on the food during very cold weather, and this at a tithe of the 

expense which it would cause if the fatting pig had to raise the 

temperature of the food so that the digestive organs could per- 

form their duties. How frequently in times gone by, if not even 

now, in some farms and piggeries not up to date, are the poor 

pigs seen to be shaking and huddling together after having 

eaten a breakfast of half-frozen mixed food which is supposed 

to be given to them to convert into meat? Little thought is 

given to the large proportion of the heat and flesh-forming pro- 

perties of the fcod which is needed to render it fit to be converted 

into pork. Experiments have been carried out in the States 

which clearly proved that in very cold weather the whole of the 

sustenance in the cold food was required to warm up the food 

and to furnish warmth, &c., to enable the pig to live without 

adding an ounce to its weight. Surely heat can be much more 

cheaply furnished by the consumption of a small quantity of coal 

than by causing the pig to burn up its natural heat or fat in 

making its food fitto perform its duties. Itis these little things 

or small neglects which so frequently cause the fatting and 

keeping of pigs to be less profitable than would be the case were 

thought, care, and attention given to the simple task of hog- 

raising and fatting. 

For some years the price of wheat has been so low in propor- 

tion to the value of barley and other pig-food that many farmers 

have fed a large portion of their growth of wheat to their stock ; 

and, so far as can be learned, no farm animal has given a better, 

or as good, a return for the wheat consumed than has the despised 

pig. With a great many people the idea of feeding swine on the 

food of men was distasteful, but sentiment eventually gave way 

to commonsense, and attempts were made to prove whether or 

not there was any foundation for the belief that pork made from 

wheat would be of inferior quality tothat made from some other 

cereals. Experiments were carefully carried out in the United 

States which clearly proved that the consumption of wheat in the 

manufacture of pork was a success in every way-—a good return 

was obtained both in the quantity and quality of pork. 

This knowledge has been of immense advantage to our 

American cousins during the last season, and they have largely 
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adopted the plan of giving at least a portion of wheat to the 

pigs with their hitherto staple food—maize. ‘The very serious 

shortage of maize from the 1901 harvest has been tided over 

with comparative ease by the use of wheat, and so successful 

has the mixture of maize and wheat proved for pig feeding, 

that probably many American hog-raisers will continue the 

plan of mixing the food for their pigs, since the quality of 

meat is improved, and the losses from broken legs in transit on 

the cars to the large centres, such as Chicago, are considerably 

less. Indeed, it is now frankly admitted by pig-feeders in 

America that the low price of wheat and the scarcity of maize 

have proved to them a great blessing in disguise. One other 

step they will have to take ere their pork and bacon takes a high 

place on the English market: they will have to alter the form 

and quality of their pigs. Fashion and the desire to produce a 

very fat pig, or, in other words, a prize-winning and a lard-pig, 

have together simply ruined the majority of the pigs on the 

American Continent for producing a side of high-class bacon 

such as would realise the highest price on the English markets. 

The change is sure to come, and one of the levers will be the 

demand on the part of American consumers for such bacon as 

they can eat, since the well-to-do and middle-classes have become 

as fond of miid-cured bacon and hams as have the same and 

even lower classes in this country. The hog-raisers on the other 

side will very readily alter their system gs soon as it becomes 

evident, that there «is profit<in it...“Of .course,.a.few of the 

monied men and fanciers may still persist in breeding and 

exhibiting the lard-hog, and there may still be found judges 

who are interested_in, and who will continue to award the prizes 

to, the obese animals, whose only excuse for their existence is 

that they can win prizes and honours for their millionaire 

owners. But most probably we are about to see a great change 

in the type and character of the fat hog generally produced in 

the States. Experiments have been carried out which clearly 

prove that the so-called bacon-hog, z.e., the Large White York- 

shire hog, will not only produce an equal, but a greater quantity 

of live weight increase on a given quantity of food ; and, further, 

that the proportion of dead to live weight is greater than with 

the lard-hog similarly fed. Then, as to the value of the meat 
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per lb., the advantage also rests with the so-called bacon-pig. 

If all these advantages are totalled, it has been proved that 

"5 per cent. is saved by feeding the bacon-hog as compared 

with the thick, short, blocky lard-pig, or as much as will 

frequently make all the difference between a profit and a loss 

on the fatting of a lot of pigs when pork is low in price. 

It cannot be too forcibly nor too frequently pointed out to pig- 

keepers that more attention should be paid to the type of 

pig which they breed and fatten. I well remember the remark 

of an old customer of mine, that so long as he kept really 

good pigs only, he could make pork at a profit, but that the 

fatting of bad-bred pigs almost always resulted in a loss—if not 

of money of temper. There is little doubt that both pleasure 

and profit can always be obtained in the breeding and feeding 

of good pigs. 

SANDERS SPENCER. 
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MA CONIBER DISEASE. 

Botrytis cinerea, Pers. Syn. Fung. p. 690. (1801). 

syn, Borrytis Douglasiz, Yubeuf, Beitr. zur. Kenntniss. der 

Baumkrankheiten, p. 4. (1888). 

This disease was first observed in Germany by Professor 

Tubeuf (1), attacking the topmost shoots of seedlings, also the 

tips of the lower branches of older trees of the Douglas fir 

(Pseudotsuga Douglasit, Carr.). The diseased shoots curve 

downwards or become variously twisted, and the leaves die and 

separate from the branches, but are frequently prevented from 

falling, being held in a tuft by a delicate weft of brown cobweb- 

like mycelium. ‘The author also succeeded in inoculating young 

shoots of the silver fir (Adzes pectinata, D.C.), spruce (Pzcea 

excelsa, Link), and Jarch (Larix europea, D.C.) with the same 

disease. It has also been observed on junipers. 

Its occurrence has been recorded in Hungary on species of 

- Abies, Picea and Larix by Tuzson (2). 

The disease was first observed in this country on seedling 

Wellingtonias (Fig. 1), the symptoms agreeing in every detail 

with those described by Tubeuf. It was, however, proved that 

the fungus causing this disease was not a new species as 

originally supposed, but the ubiquitous Botrytis cznerea, Pers. 

Vhis determination was corroborated by Behrens (4) and 

Tuzson (2) and is accepted by Tubcuf. : 

Two years ago a number of diseased larch seedlings were 

submitted to Kew for examination during the month of 

May. These were found to be attacked by the Botrytzs, whose 

conidiophores covered the brown but yet hanging leaves of the 

-young shoots, which were much contorted. The young leaves 

of larch and Scots fir (Pzuus selvestris, L.) infected with spores 

obtained from the diseased larch seedlings sent to Kew, turned 

yellow after four days, and at the expiration of ten days after 

¢ 
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infection the terminal portions of the shoots and the leaves were 

covered with the fruit of the fungus. 

A series of experiments proved that the young tender shoots 

of old trees, as was to be expected, are quite as susceptible to 

the disease as the shoots of seedlings. The young shoots of 

old trees growing on branches near to the ground and some- 

what shaded, became infected by simply placing spores of the 

Botrytis on the damp young leaves, just as they might be. 

deposited by wind, insects, birds, &c. This method of unpro- 

tected inoculation never succeeded when tried on shoots high up 

on the tree and fully exposed to light and air. -On the other 

hand, when inoculated shoots growing high up on the tree were 

protected for twenty-four hours by oiled paper, infection occurred 

as usual, and the disease ran its course. These experiments 

prove that infection can only take place on a large scale near to 

the ground, where the requisite amount of moisture is most con- 

stantly present, and where the spores of the fungus are also most 

abundant, as Sotrytzs grows indiscriminately on all kinds of 

fading and dead forms of plant life, fragments of straw from 

manure, &c. 

Leaves and shoots attacked by the disease eventually fall to 

the ground, where they remain until the following spring; the 

mycelium of the fungus present in the tissues having in the 

meantime given origin to numerous minute black sclerotia or 

compact masses of mycelium, which. are more or less buried in 

the dead tissues. Just at the time when the young pine leaves 

are appearing, these sclerotia produce myriads of spores, which 

are distributed by various agents, and infection of the leaves 

results. 

During the past year a number of diseased larch seedlings, 

sent from a nursery in the North of England to Kew, showed a - 

very unusual condition of the disease under consideration. The 

terminal shoots were perfectly free from disease, but the lower 

part of the stem, from the ground-line for two or three inches 

upwards, was covered with dense tufts of Botrytzs (Fig. 2). Many 

of the seedlings were quite dead and the remainder very neeny 

so, the leaves having become yellow and shrivelled. 

Microscopic examination showed the cortex to be thoroughly 

permeated with the mycelium of the fungus, which here and 
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there formed sclerotia embedded in the bark. At a later stage 

these sclerotia rupture the cortex and appear at the surface 

bearing a cropof spores (Fig. 3). This form ofthe disease is by 

no means uncommon in this country but it does not appear 

to have been recorded from abroad. 

In the first described form of disease, the spores, alighting on 

the damp surface of quite young leaves or shoots, germinate 

quickly and the germ-tubes pierce the delicate tissues at once. 

In the second form of the disease, the germinating spores cannot 

pierce the bark of a two-year-old seedling directly, but only asa 

wound parasite, through minute wounds in the bark caused by 

late frosts, punctures of insects, &c. 

When the stem is attacked the plant invariably dies,as the 

cambium is destroyed by the fungus, and the bark soon forms a 

loose dead sheath surrounding the wood. When the leaves and 

shoots are attacked the plant sometimes recovers, but is practi- 

cally useless, as the leaders are destroyed, and a bushy stunted 

plant is the result. : 

It is quite certain that this disease, in one form or another, 

is much more abundant in our nurseries than is generally 

suspected. Many of the patches of dead plants in seed-beds, 

that are usually considered to have been killed by frost or other 

unfavourable atmospheric conditions, have in reality succumbed 

to the Botrytis, as has been proved by examination. 

This is more especially true in those instances where the 

diseased patch gradually extends from a small starting-point. 

In other instances the disease will travel along a single row of 

seedlings for some distance, the closeness of the plants favouring 

the rapid spread of the disease from one seedling to another, 

Preventive Measures. 

Perfect cleanliness in the seed-beds is of primary importance. 

Weeds should not be hoed up and left to die on the ground in 

the spring, when the leaves of seedlings are quite young, as the 

Lotrytis grows on all kinds of dying and dead plants, and the 

spores pass on to the leaves of the seedlings. 

In one instance the fungus causing the disease was found to 

Gre 
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spread from stable manure, which had been imperfectly buried 

in the soil. The projecting portions of straw were thickly 

covered with the Boérytzs. 

The Sotrytis is very dependent on moisture and only produces 

spores in a humid atmosphere, hence it is important that damp, 

low-lying situations should be avoided for nursery purposes. 

When the disease is present, spraying with the following 

solution, elsewhere called “ Violet Mixture,” will check its 

progress :— 

Sulphate of copper ae A re 2 |b. 

Carbonate of copper oo: oul Se 3 lb. 

Permanganate of potash ow a 2/02: 

Ole soap ce. ee a ret aw 4 Ib. 

‘Rain water diet a: ae so, aL ONeeanls: 

Every part of the ground within and for some distance beyond 

the affected patch should be thoroughly wetted. The soft soap 

_should be dissolved in hot water. The remaining ingredients 

_are soluble in cold water. 

"All diseased seedlings should be collected and burned. 
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DESCRIPTION OF THE FIGURES, 

1. Terminal shoot of a Wellingtonia seedling killed by the 

Botrytis. Clusters of the fungus in a fruiting condition are 

springing from the dead portion of the shoot. Nat. size. 

2. A larch seedling showing stem disease. Numerous tufts 

of the fungus are attached to the lower portion of the stem. 

_ Nat. size. 

3. Transverse section through a portion of the stem of a 

discased larch seedling. The cortex is seen to be broken up 

by the mycelium of the Bofrytzs, which has formed two sclerotia 

that have burst through the bark, and are bearing fruit in the 

air. Mag. 50 diam. 

4. Portion of a sclerotium producing clusters of spores. 

Mag. 400 diam. 



ROT IN SHEEP. 

Fic. a. ADULT LIVER FLUKE. 6. WATER SNAIL (Limmnaea truncalula). Nat. size. 

The disease knownas Rot, Liver Fluke, Coathe, and Bane, in 

sheep, has existed in Great Britain for very many years, and 

has caused greater losses in this country than any other disease 

affecting this particular class of animal. In a pamphlet written 

for the Royal Agricultural Society by Professor Simonds in the 

"year 1880, on the subject of the nature, cause, treatment, and 

prevention of rot, he mentions outbreaks having occurred in the 

years 1735, 47, 00, 92, and againin 1600) 10,24, 4ow5a. OO, 

62, and ’79. The outbreak of 1879 continued into the year 

1880, and in the statistics prepared by the Board of Trade for 

1881 there was a falling off in the number of sheep in Great 

Britain of no less than three and a half millions compared with 

that given for 1879. This decrease was reported to be mainly 

due to the prevalence of rot, the greatest losses having occurred 

in England, and Scotland being but little affected. 

Life Hestory of the Liver Fluke. 

The common liver fluke (Fasczola hepatica) is found in the 

biliary passages of the livers of sheep, where it produces many 

thousands of eggs, which find their way along the bile duct into 

the intestines and are expelled with the dung. Those which 

fall upon dry soil may remain dormant for months, but how long 

they may retain their vitality is not known ; whilst those which 

reach the water in pools and dykes are at once hatched, and a 

free swimming cz/¢ated embryo is produced. This little organism 
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is provided with a small boring prominence. and as it swims 

about in the water it searches for a certain species of water 

snail, to the surface of which it fastens itself, and eventually 

bores its way into its body. It then becomes the sforocyst. The 

sporocyst grows slowly within the snail, and eventually the germ 

cells which it contains produce other organisms called veuze, five 

- to eight in number, which eventually escape from the sporocyst 

and attach themselves to the liver of the snail. Within each redia 

are formed from 12 to 20 individuals of the next generation, which 

are known as cercariae. Vhese last-named organisms are some- 

what similar to the adult parasites into which they eventually 

develop, their bodies being flat and oval in shape, but they are 

provided with a tail. After leaving the redia these cercariae 

pass out of the body of the snail into the water, where they 

swim about until they attach themselves to a blade of grass or 

some other object ; subsequently they lose their tail, become 

encysted—that is, form a case—and remain quiescent until 

swatlowed by the sheep, in whose stomach the wall of the cyst 

is destroyed. The liberated parasite ultimately finds its way 

to the liver of the sheep or other animal, and develops into the 

adult hermaphrodite fluke. 

The fluke parasite runs through three reproductive generations 

namely :— 

rst: ' Phe sporocyst ; 

2nd: The redia ; 

3rd. The adult fluke. 

There is a gradual increase in the number of the organisms 

g@erived. from each’ of these generations, For example, 

the sporocyst. containing «germ cells gives. rise to. several 

(5 to 8) redie, and each redia to a larger number of cercariae 

(12 to 20), while it has been calculated that each adult fluke 

may produce the enormous number of 45,000 eggs. But for 

this remarkable fertility there would be comparatively small 

chance of the entire cycle of life of the fluke parasite being 

completed. 

Symptoms of Rot in Sheep. 

In consequence of the extremely slow development of this 

disease, the fact that the sheep are affected is scarcely ever 
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realised until a long time after they have become infected. The 

symptoms of the disease progress slowly and are characterised 

by a very gradual sequence of changes, which vary in accordance 

with the different stages of the disease, and with the health of 

the animal. In the primary stage, when the flukes are first 

developed in the bile ducts of the sheep, their presence causes 

such an amount of irritation to the liver as is sufficient to produce 

an increased secretion of bile, which in itself has a tendency to 

aid the digestive process, and as a consequence the animal may 

feed well and for a time put on flesh. Soon after, as the number 

of the flukes increases, the liver begins to enlarge, and the bile 

becomes slightly tinged with blood. At this period the animals 

fall off in condition and display pallor of the eyes and the gums. 

The appetite, which was formerly very good, now becomes 

capricious, and the animal loses strength. As the disease 

advances the sheep becomes extremely emaciated and weak, 

dropsical swellings are to be found under the jaws, and the 

abdomen becomes greatly enlarged ; while the respiration is 

short, and the liver will be found to have increased in size and 

.to have become very hard. If a fost-mortem examination be 

made at this stage the bile ducts within the liver will be seen to 

be thickened, and their walls when dissected will frequently be 

found to be calcareous. The bile has a dirty brown colour and 

abounds with mature and immature flukes and multitudes of 

ova. When the disease appears among a flock of ewes it is a 

very common thing for many to abort, and the mortality in a 

flock may be very high. 

Should the sheep survive this stage, which is quite unusual, 

a period of convalescence sets in of a slow and generally of an 

unsatisfactory nature. During its progress the flukes are said 

to leave the liver and pass out in the droppings, but the patho- 

logical changes which their long presence has caused within the 

liver produce emaciation and debility in the animal. The 

period of time during which these various changes are in pro- 

gress may be roughly stated as twelve or more months, zz., 

from the time of invasion to the time of disappearance of 

the flukes. 

Distribution of the Fluke. 

Asa general rule rot is confined to the lowlands, marshy 
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valleys, &c., but it may occur in the high lands. It is also more 

frequent in wet than in dry seasons, and is most prevalent after 

prolonged rains in the late summer and autumn. It is often 

associated with the presence of “carnation grass” and similar 

sedges, and many farmers look with suspicion on land that 

carries these plants. 

From the preceding sketch of the life history of the fluke it 

will be evident that the conditions necessary for the propagation 

of the disease in any district are :— 

1. The presence of fluke eggs. 

2. Wet, marshy ground or pools suitable for the hatching 

of the ova. 

3. The special snail (Lzmnaea truncatula) to act as inter- 

_ mediate host. 

4. The presence of sheep or other animals to swallow the 

encysted parasite and thus become infected. 

Preventive and Remedial Measures. 

Sheep ought not to be purchased from a flock reared on fluky 

eround. 

Those sheep which are affected with fluke should be sent to 

the butcher at once while in a marketable condition, and the 

others moved on to dry ground. 

_ The livers of the slaughtered sheep should be destroyed, or, if 

used for dogs’ food, they should first be well boiled, as otherwise 

the fresh eggs may pass uninjured through the intestines of the 

dog and thus infect the soil. . 

If rabbits and hares are plentiful on infected ground, they 

should be kept down, as there is an idea that they may spread 

the disease ; there is no proof, however, that they do so. 

If infected animals have been pastured on a given piece of 

ground, it would be advisable to have the droppings spread 

by chain-harrowing, so as to assist in drying them, and thus 

hasten the destruction of the eggs ; a little lime would assist 

this. 

Drain if possible. 

When practicable, dressing the ground in late summer and 

autumn with salt alone, or with a mixture of salt and lime, will 

usually be attended with good results. Sheep should also have 
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access to lumps of rock salt, and where sheep are getting cake, 

corn, chaff, and so on, a little salt (4 oz. per head per day), 

mixed with such food should always be provided when fluke is 

to be feared. 

If practicable, it is desirable to place the animals on higher 

and dryer ground. 

Do not overstock the pasture or eat it too bare. 

Do not leave the sheep long on the same land. 

A most important thing is to cart away at once or cover up 

with gas lime the mud, reeds, &c., taken from ditches, pools, 

and ponds when being cleaned out. Numbers of the snails and 

their eggs, and often the parasites within them, are destroyed 

when gas lime is put over this rubbish. 

Finally :—Whenever rot is suspected in a flock of sheep, sharp 

observation over the animals will often enable the owner to 

detect the disease before it has made any serious interference 

with the health of the majority; “andi oupa post-mortem 

examination of the first suspected cases, flukes are found in the 

bile ducts of the liver, it becomes an important question to the 

owner whether it would not be to his interest to slaughter the 

whole of them at once, while they are in a marketable condition, 

rather than allow the disease to continue, since by leaving the 

animals alive they will probably be the means of permanently 

infecting his pastures.* 

* Copies of this article in leaflet form may be obtained, free of charge and post free, 
on application to the Secretary, Board of Agriculture, 4, Whitehall Place, S.W. 



COLOLERATION-IN THE PURCHASE AND TESTING 

| OF MANURES AND FEEDING STUFFES. 

Probably the two principal considerations which frequently 

deter purchasers of fertilisers and feeding stuffs from having 

samples analysed are expense and a desire not to offend the 

seller, When small quantities of these articles are purchased 

the fees for analysing each lot may amount to a considerable 

proportion of the total cost of the goods. And the strong per- 

sonal element which enters into the transactions of merchants 

and farmers, who have maintained for a long series of years 

business relations which were perhaps established by their 

fathers and grandfathers, often makes it a difficult and delicate 

matter for the buyer to do anything which would, however 

remotely, suggest want of confidence in the seller. But these 

considerations practically disappear in cases where co-operation 

for the purchase and testing of manures and feeding stuffs comes 

- into existence. Expense is then reduced to a minimum, because 

the analysis of one sample is sufficient to test the purchases of 

all those who have obtained the same article from the same source 

at the same time. There are in-England and Scotland: at the 

present time about fifty or sixty associations which are in some 

degree co-operative, and which concern themselves with the pur- 

chase or testing of manures and feeding stuffs. It is not proposed 

to describe any of the larger societies, such as the Western 

Counties Agricultural Co-operative Association, the Lincoln- 

shire Farmers’ Association, and the Farmers’ Supply Association 

of Scotland. Such societies, owing to the extent of their opera- 

tions, and the consequent complication of their organisation, do 

_ not afford such clear examples of co-operative work as are fur- 

nished by some of the smaller societies. And some of the larger 

societies are, to some extent, trading associations, working partly 

with a view to the profit of shareholders. | 

Of the smaller societies no two seem to be exactly alike in 
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constitution and methods, but the Perthshire Agricultural 

Society, the Derwent and District Farmers’ Club, and the 

Central Cornwall Farmers’ Association may be taken as types. 

The Perthshire Agricultural Society, which has a membership 

of about 500, exists, like most county societies, principally for 

the promotion of a show, but it has adopted a simple and 

efficacious method of protecting its members against fraud or 

overcharges in the purchase of manures and feeding stuffs. 

Under the arrangements made by the Perthshire County 

Council for administering the Fertilisers and Feeding Stuffs 

Act, purchasers of manures or cattle food can have samples 

analysed by the agricultural analyst for the county on 

payment of 5s., the remainder of the analyst’s fee being 

paid by the county. The Perthshire Agricultural Society has 

arranged that any member may submit samples to the agri- 

cultural analyst without payment, the 5s. fee for such samples 

being charged by the analyst to the society. At the close of 

the season particulars of the analyses made for members are 

printed and distributed to members. An extract from one of 

the tables issued by the society is given on pp. 34-5. From 

this extract columns giving the date of the invoice, the quantity 

bought, and the names and addresses of the buyers and sellers, 

which appear in the original, have been omitted. 

The Warwickshire Farmers’ Association issues a monthly 

journal, in which the results of analyses made for members are 

notified. The information furnished in this way has the advantage 

of being more up to date than that afforded by an annual 

publication. 

The County Councils of most counties have made very liberal 

arrangements for the analysis of samples under the Fertilisers 

and Feeding Stuffs Act. In a large number of districts the fee 

payable by the purchaser for an analysis by the agricultural 

analyst is even lower than in Perthshire, and in many counties 

an official of the Council will attend on request and carry out 

the formalities required by law in taking a sample under the Act. 

The system of the Perthshire Agricultural Society might there- 

fore be followed by agricultural societies in many districts with 

a minimum of trouble and expense. | 

The Derwent District Agricultural Club affords a good 
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example of a slightly different form of co-operation. Several 

useful purposes are kept in view by this club, but its main 

object is to afford protection to members in connection with the 

purchase of manures and feeding stuffs. Its membership is 

about 100. Members occupying over 50 acres pay an annual 

subscription of 10s. Those occupying less than 50 acres pay 5s., 

and all expenses of analysis are paid out of the club funds. 

Members of the club are obliged by their rules to give the club 

information as to their individual purchases of manures and 

feeding stuffs. Samples for analysis are selected by lot at the 

club meetings, which are held monthly. At these meetings the 

results of previous analyses are read out and discussed. 

The following rules are worth quoting :— 

(5). “ Every member shall use his best endeavour to give such 

information to the society as shall promote the interests of the 

society and its private members.” 

(33). “Any member having made such purchases shall be 

obliged, if asked, to hand over two fair samples of the article 

purchased to the club, and the club, if they see fit, shall submit 

the same for chemical analysis.” 

These two rules illustrate the manner in which the difficulty 

above mentioned, z.e., risk of giving offence to the seller, may 

be to a great extent removed by co-operation. If the club 

insists on the production of an invoice under Rule 5, or the 

taking of a sample under Rule 33, the merchant whose goods 

are sampled cannot make the sampling a personal matter 

between himself and the member who complies with the rules of 

the society. 

The samples taken by this club are submitted to a private 

analyst. In the case of a society forwarding samples to the 

official analyst of the district, Rule 33 would require modification. 

The Central Cornwall Farmers’ Association, which has about 

150 members, exists for the co-operative purchase of manures. 

The only subscription is a fee of Is. 6d. per ton on the quantity 

of manure ordered. This fee is intended to cover the working 

expenses of the association. 

The procedure is as follows:—In November each year 

a circular letter is sent to the subscribers of the previous year 

announcing the date of the annual dinner and meeting of the 
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association, and enclosing a report of analyses of manures, 

showing the percentages of valuable ingredients guaranteed in 

the manures purchased through the association and the per- 

centages found by the analyst of the association. At the dinner, 

money recovered by the association in respect of any deficiencies 

in the guaranteed constituents of manures purchased by them is 

paid over to the members concerned. 

At the meeting the committee of management for the year is 

elected, and the committee proceed to decide what manures 

shall be procured during the coming season and the dates on 

which the manures shall be delivered. . 

The committee is rather large, consisting of about thirty-six 

members, but as the chief work of the committee is to decide 

what manures shall be purchased, and the wishes of the members 

of the association may be diverse, a large committee is probably 

essential to the satisfactory working of the association. 

Immediately after the meeting a second circular is sent to 

the subscribers informing them of the decision of the committee 

as to the kinds of manures to be procured and the dates of the 

deliveries, and enclosing an order form, a copy of which is given 

on the next page. 

As soon as the quantities of various kinds of manures required 

have been approximately ascertained, tenders are invited by 

advertisement in’ the Press and by notices addressed to firms 

who have supplied the association in past years. 

The following extract, taken from a recent notice to manure 

merchants, shows the terms on which purchases are made :— 

“The dissolved bones shall contain not less than 20 per cent 

of soluble phosphate, 13 per cent. of insoluble phosphate 

and 1} per cent. of ammonia; such insoluble phosphate and 

ammonia to be derived from the raw bone used in its manu- 

facture, and 2s. 3d. per unit will be deducted for every unit 

under 20 per cent. of soluble phosphate, Is. 1d. for every unit 

under 13 per cent. of insoluble phosphate, and 12s. for every 

unit, or I per cent. (and so in proportion for any less quantity 

than a unit) under 14 per cent. of ammonia. 

“The superphosphate to contain 26 per cent. of colmale 

phosphate, and 2s. 3d. per unit will be deducted for every: 

unit under 26 per cent. soluble. 
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FORM No. 1. 

To the Committee of the Central Cornwall Farmers’ Association. 

SAY 7 Oli etisvacrasonodantiecere sunemiteceds eves tots aduiasiewaecastess 1901. 

Gentlemen, 

IT request that you will enter my name in your list of Subscribers for Manures 

as follows :— 

To be delivered from 24th Feb. to 15th March at Wadebridge. 

Soa Saher aR eos Tons Ground Bones, }-inch and dust together 

Bee Maes oie’ Tons Bone Meal 

....Tons Dissolved Bone 

URN Sieece a siate Tons Superphosphate 

....lons Nitrate of Soda 

..«.Lons Sulphate of Ammonia 

..... ons Basic Slag 

To be delivered from Ist to 24th April, at Wadebridge. 

ceunagtee Vouneeene Tons Ground Bones, j-inch and dust together 

werseeeeeeee LOS Bone Meal 

Ze ghee Tons Dissolved Bone 

oie Oh Besar ae ...ons Superphosphate 

a Seb cme stein Tons Nitrate of Soda 

To be delivered from 15th May to the 7th June, at Wadebridge. 

Rar ann: Tons Ground Bones, }j-inch and dust together 

PRN, ee Sek Tons Bone Meal 

fie eae Tons Dissolved Bone 

Pa res Tons Superphosphate 

NOM CIOSE ea atiesssocracces: oodeo8 «......being the fee of one shilling and sixpence per 
ton, and: 

I am, Gentlemen, 

Yours truly, 

“The nitrate of soda must be 95 per cent. pure nitrate of 

soda ; deductions will be made if not up to this guarantee. The 

committee reserve the right of separating the nitrate of soda 

from contract. 
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“ The ground bones to be a genuine sample of pure raw bone 

1.inch and dust together guaranteed to contain not less than 

45 per cent. of tribasic phosphate of lime, and to yield not less 

than 44 per cent. of ammonia, and Is. 6d. will be deducted for 

every unit under 45 per cent. of tribasic phosphate, and 12s. 

for every unit under 44 per cent. of ammonia (and so in pro- 

portion for any less quantity than a unit under 4% per cent. of 

ammonia). 

“The bone meal to be a genuine sample of pure raw bones, 

guaranteed to contain not less than 48 per cent. of tribasic 

phosphate of lime, and to yield not less than 45 per cent. of 

ammonia, and Is. Id. will be deducted for every unit under 

48 per cent. of tribasic phosphate, and 12s. for every unit under 

44 per cent. ammonia (and so in proportion for any less quantity 

than a unit under 44 per cent. of ammonia). 

“The merchant will be required, at his own expense, to enter 

into a legal contract (to be approved by the association) to 

supply the manures in accordance with this circular.” 

On the arrival of the cargo samples of manure for analysis 

are taken by an agent of the manufacturer and the agent of the 

association, and forwarded to the analyst of the association. 

If the analyses given by him are not satisfactory to the manu- 

facturer, the latter is at liberty to have a further sample analysed 

_at his own expense. 

This association has a slight advantage in connection with 

the sampling of consignments in that their district lies round a 

seaport, so that their purchases arrive by boat, and can be 

sampled before distribution takes place. In the case of other 

similar associations in inland districts, the manufacturers despatch 

the goods by rail direct to the members, and such associations 

have to content themselves with sampling a small number of 

the consignments after delivery to their members. 

It is the practice of some associations to cause samples to be 

taken in the manner required by the Fertilisers and Feeding 

Stuffs Act,and send them to the official analyst appointed under 

that Act for their district, but others retain the services of a 

private analyst. The advantages of sending samples to an 

official analyst are as follows :— — 

(1). Samples taken under the Act and submitted to the official 
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the reports upon such samples are more likely to be made the 

basis of legal proceedings than reports on samples submitted 

privately. 

(2). In consequence of the responsibility attaching to the 

analysis of samples under the Act, the fees received by official 

analysts in respect of such samples are comparatively high, but 

the proportion of the fee payable by the person or society 

sending in a sample generally amounts to a very small sum. 

Therefore, by submitting samples under the Act, the most 

reliable analyses are obtained at a very small cost. 

(3). By submitting samples to the official analyst the society, 

besides gaining the above advantages for themselves, assists the 

authorities to carry out the intention of the Act by discovering 

and dealing with any fraud that may be in existence, 
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Extract from Table of Analyses issued by the 
a= 

ANALYSIS. 

Ob- 
Nos. Kind of Manure. Guaranteed. tained. 

A aaa. UG GEE Cn eee 

asi ‘ : si ... | Insoluble Phosphate... ae 38-00 38-11 Ae paste ace ee are aie aes fe Et 26-81 
P te... ... | Soluble osphate ... oat 00 49.3] 

jel ee bere tae Doe see area eaatag 38.91 
5 Kainit : Fotgel eee eee ooo cee a ite 

A oni itrogen .. oe she 5 : . 6 | Sulphate of Ammonia.. zi Nitrogen... nite |e 219 w | N7stuais, es ..., | Soluble osphate ... ie: } 12-23 TaN AE On care nee \| Insoluble Phosphate... 18-00 25-32 
Ni fSoda, 2°"... | Nitrogen a i a 5-6 15-7: oH Naku beer reads (| Nitrogen .. ae Wass 7-00 7-67 

! | Soluble Phosphate can on 15-00 18-33 9 | Potato Manure | Insoluble Eporphaue ae 3-00 2.26 
igiotashe ee — ee 4-50 2-45 10 | Sulphate of Potash ... | Potash ... os 43 eae 16-20 16-35 
{ 
' | Nitrogen.. Pe fa% 1-24 1-05 11 | Bone Flour -| Insoluble Phosphate... -..| 58-00 | 72.93 
L 
( Nitrogen .. 50 ae 4-11 4-93 
' |) Soluble Phosphate 500 hee 14-00 18-92 12 | Potato Manure -- “| Insoluble Ehospiatos: ae 6-00 5-03 
( Fotash wa whe ote oe aa 

itrogen .. oii sti . 3°38 13 | Bone Meal 280 { Insoluble Phosphate... ... | 52-00 51-83 
Nitrogen .. 6 gat 2-00 2-10 : ; | Soluble Phosphate one Reo 10-00 15-03 14 | Turnip Manure -- ) | Insoluble ppose nate ce 12-1)0 12-52 

| Potash .. eee te 1-00 2°23 
( Nitrogen .. eee BE 4-40 4-90 15 Do.. ...J | Soluble Phosphate ou; Bap 15-00 20-11 
| Insoluble Phgspbave.- as 15-00 12-93 

Potash ... sa ae 1-45 1-55 

12 | Ground Lime... -.. (;Caustielime. a" Ta) jeaton 71-70 17 | Nitrate of Soda ... a3 Nitrogen ... ae me te ioe 15-81 
18 | Pe i Vitrogen . ; ae 0) 2-45 uaa uae 4 neaiuiile Phosphate.. fe Ur 69-70 72-41 if Nitrogen .. 5 an 6-13 5-70 19 Do. .., | Insoluble Fhosphate.. Aca fers ce) 35-13 

\ ame EF sas eat ae : ; 1 O68 000 505 -00 8-82 20 | Compound Cake at Albuminoids ... M2 My 24-00 21-63 \| Carbohydrates veces, Pani 39-79 i (} Oil ae wie faa 1°23 7:58 21 | Thorley’s Cake 2-44] Albumninoidsis i) enema cas 16-31 
Carbohydrates ae 52-90 53-42 92 : ; f Oil — 7-02 Dried Grains vee Albuminoids i = 18-81 

\ Carbohydrates = 43-48 : . if Oil . ; — 9-05 23 | Linseed Cake ane Albuminoids a a 21-56 
\ Opens a ates = — 39-47 : ; ote Ae fiat ur 11-50 24 | Miller’s Linseed Cake i Albuminoids  ... oe = = 33.94 \ Carbohydrates jae — 32°18 25 | Li d Cak Oil ie ey ae 95-00 8-10 9} Linseed Cake .. --,| Albuminoids _.. ae oa Pure 31-50 

Carbohydrates Ae ae — 34-59 
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Perthshire Agricultural Society (see p. 28. 

CashPrice at 
Cash Price| Sea Port ac- 
Delivered.| cording to Remarks. Nos. 

Society’s 
Standards. 

£8. d, £8. d. 
Zt 6 118 1 Up to guarantee. 1 
210 is Well ground, but deficient in phosphates. 2 
3:16 9 ST al Well-dissolved Super. of first-class quality. 3 
anil ote) 311 4 Fine dry Superphosphate. 4 
20 0 22d Dry and in good condition. 5 
1017 6 1112 0 Ordinary good quality. 6 

Dry and in good sowable condition. Soluble phosphate is 
416 6 epee ee) deficient, and there is a corresponding excess of insoluble] 7 

phosphate. 
810 0 815 6 : Moderately dry, and is up to guarantee. 8 

7 | 
\. 710 0 6 8 9 : Dry and in very good condition. 9 
i] 

J L 
217 6 3.2 0 Good condition, and up to guarantee. 10 

7 ( Very dry and powdery, and in fine mechanical condition. 
1 347 6 410 7 !| The phosphates are so much over guarantee as to suggest ll 
G ‘| that the guarantee was nominal—there is about a fifth of 
Jj L! a percentage of a deficiency in nitrogen. 

} ( Dry and in very good mechanical condition. A slight 
, 5d 7 6 513 4 < | deficiency in insoluble phosphate is more than counter-| 12 
j ( balanced by excess of other ingredients over guarantee, 

418 9 418 0 Good sample, equally ground, and up to guarantee. 13 
| 

if 

517 6 a2 8 { Very good mechanical condition, in excess of guarantee. | 14 

| 
(| Very fine mechanical condition. The apparent deficiency 

6 0 0 510 0 }| of insoluble phosphate is due to the considerable excess of 15 
j ; | soluble. The total phosphate is above the total guarantee. 

| The manure therefore must be considered as fully beyond 
: guarantee. 
eo) — In good condition, and up to guarantee. 16 
812 6 816 6 Up to guarantee. 17 

517 6 613 6 In fine sowable condition, and well up to guarantee. 18 

Of good quality. Contains less than an average amount) 19 
of sand. 

J — bo 6 =I 16 oO 

or So So 

( — Te —_—— se eS eso 

bo bo 

Fresh and in good condition, but showsa slight deficiency 20 
all over in the analysis, 7% 

oS — S <>) | 

ay —) oO: => | Fresh and in good condition. 21 

Contains an unusually high percentage of starchy 93 
material. It is not over 90 per cent. purity. i 

(oe) — oOo So | Fresh and in good condition. It is of 98 per cent. purity. | 24 

oo or So { In good condition, and is of 95 per cent. purity. 25 

00 or i=) | 
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RECENT FEATURES IN; ARGEN GIN Ss 

AGRICULTURAL -VPROGRICSS: 

The Argentine estanczero has some reason to reflect upon the 

sweet usefulness of adversity. It was the crisis of 1890 that 

drove him from dreams of speculation “back to the land.” It 

was the lack of capital that induced him to call in the colonist 

to convert his rough western lands into alfalfa paddocks, and by 

making agriculture his handmaiden to become, perhaps uncon- 

sciously, a contributor to Argentina’s production of wheat, 

maize and linseed. It was the outbreak of foot-and-mouth 

disease among his herds, and the resultant closure of the British 

ports to his live stock, that forced upon him the profitableness of 

the cow for dairy produce. However related these develop- 

ments may be to the ordinary sequence of progress, they seem 

to have assumed their most vigorous manifestation when events 

appeared least propitious to their encouragement. 

At the present time, more than an ordinary interest 

has arisen in the pastoral resources of the country. The 

increasing local demand in the United States, which has already 

outstripped its meat production if the imports of live stores from 

Canada and Mexico are charged to the debit side ; the lament- 

able drought in Australia; and the augmented consumption of 

meat per unit of population in the United Kingdom, combine 

to attract the attention of this country to Argentina as a source 

of supply. At such atime a brief review of the stage of agri- 

cultural production at which Argentina has arrived is not 

inopportune. 

It is perhaps worthy of note that the neighbouring republic of 

Uruguay, whose present capital of live stock is twenty-eight 

million sheep and six million cattle, cannot fail to become an 

important supplier of food-stuffs for Europe in the near future. 

The sheep stock is at present chiefly merino, and the cattle are 
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bred more with an eye to the jerked-beef trade with Brazil than 

to that of the home meat market. The lack of freezing factories, 

occasioned by the want of a port with adequate shipping 

facilities, limits the Uruguayan pastoral output to its annual 

parcel of merino wool, and the shipment of salt chargui to 

Brazil. But these conditions will not remain for long un- 

changed, and the arrival of Uruguayan frozen and chilled meat 

may be looked for at a not distant date as a new contribution to 

the home market. 

A question frequently put to the Argentine stock raiser is :— 

Do you expect your capital of live stock to increase ? 

It is probable that the sheep stock in Argentina has reached 

its maximum number, This is usually stated at 120 millions, 

an estimate which must be accepted with some distrust until the 

approaching census confirms it. The bulk of Argentine sheep 

are Lincoln cross-breds, and the wool produced by this type of 

sheep is that which has suffered most in the drop in values 

dating from 1899. When the British ports were closed to 

Argentine live stock, the demand for large-framed wethers fell 

away ; the freezers required a medium-sized carcase, and paid 

no more for the heavier sort. To reduce the change to 

figures :—In 1898 a good cross sheep gave a fleece worth 4s., 

_and the butcher value of the wether was 12s.; in 1901 the same 

fleece was worth 2s. to 2s. 6d., and the same wether sold for 8s. 

Sheep breeders were discouraged ; they saw better prospects in 

cattle, and in the zone surrounding the city of Buenos Aires the 

sheep has given place to the cow. With an increasing demand 

for land for agricultural purposes, and the inception of the dairy 

trade, it is not likely that sheep will regain much foothold in the 

districts where they have been displaced. It may be alleged 

that in other regions, such as the extreme south of Patagonia, 

the sheep stock will increase, but not sufficiently so to more 

than compensate for the reduction in flocks elsewhere. _ 

This statement does not imply that the export of mutton 

carcases from Argentina will not exceed the record of 1902, viz., 

3,600,000 head. Argentine husbandry is improving, and a better 

return of butcher stock -upon the capital may be expected. A 

comparison between the export of mutton from New Zealand 

and Argentina, in relation to the total number of sheep in each 
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of these two countries, and their local consumption, will satisfy 

the British consumer that the latter is making as yet a small call 

upon her resources in the amount of mutton she exports for sale. 

Frozen lamb is a new item in the Argentine meat trade. It is 

going to become one of large proportions. It is strange that 

this article of export has delayed so long in becoming a feature 

of the trade. Freezers say that breeders could not produce a 

lamb suitable for export ; breeders say that the freezers offered 

them no encouragement to do so. There is some truth in both 

statements, but the supply has proved to be ready at the first 

beck of demand. 

The cattle stock of Argentina has been estimated recently at 

28,000,000. Until the census confirms this estimate the odd 

8,000,000 might be discounted. Even upon this more modest: 

estimate the export figures for 1902 of 830,000 chilled quarters. 

and 27,000 head live steers (exclusive of jerked beef) is a paltry 

dividend. Yet 1902 is a record year for Argentina in the export. 

of fresh beef, and far exceeds the best output when the British 

ports were open. 

Two years ago, when the freezing factories enlarged: their, 

premises to provide for the new trade of chilled beef, the ques- 

tion asked in Argentina was not whether they could handle the 

quantity of good quality steers offered to them, but whether the 

breeders could supply them with sufficient good quality steers to 

keep them busy. 

The question was one of quality not numbers. Until the, 

United Kingdom became a consumer of Argentine beef, first. 

_ lairage-killed, and, at a later date, chilled, there was no incentive 

to the ordinary breeder to improve the quality of his cattle. 

The man of foresight understood the economy of his craft, and 

introduced good blood to his herd; but it was only when the new 

buyer, the British consumer, appeared on the scene, and explained 

that unless he got the right quality he would have none, that the 

estanciero bestirred himself. When he found that he had the 

choice of two markets, his old Brazilian friend, the eater of 

jerked beef, offering him £3 tos. for his flat-ribbed, thick-hided 

five-year-old bullock, and the British beefeater willing to pay £7 

for a shiney-coated, well-covered steer a year younger, he under- __ 

stood “where the sunshine was warmest,” and set forth to im- 
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prove his herds. The extensive purchases made in England of 

pure pedigree stock for the Argentine are too well known to 

require comment. Their blood is being diffused through the 

general herds of the country, and each year brings an increasing 

crop of “ export-type” cross-breds. 

Such changes are not effected in two or three years. Up- 

erading from rough cattle by crossing with approximately pure 

Shorthorn or Hereford bulls must continue through at least 

three generations before the requisite quality for export is 

obtained. Breeders cannot always afford to buy “pure” bulls, 

and in using cheaper ones the process of upgrading is slower. 

It was difficult in 1895 to gather 40,000 steers in all Argentina 

of sufficient quality and finish to suit the British market. In 

1902 the output was a quarter of a million. Even so, bullocks 

of this type are drawn from the front rank only of the Argentine 

herds. But the upgrading goes on with increasing rapidity. It 

is certain that Argentina’s export of fresh beef will leap up 

yearly, and the cause will not be the increase in the total capital 

of horned stock, but the improved quality of the stock, 

At the Live Stock Show, held by the Argentine Rural Society 

in September last, over 1,000 pure Shorthorn bulls were sold 

at an average price of £120. From one herd alone twenty- 

four bulls obtained an average price of £340. These figures 

indicate the seriousness with which the stock breeder is pre- 

paring himself to supply the meat market. 

Forecasts are dangerous, but it is not unreasonable to state 

that by the end of the present decade Argentina will be able 

to export for European consumption, either chilled or frozen or 

on the hoof, 10,000,000 cwt. of beef and 5,000,000 cwt. of 

mutton per annum. : 

Before leaving the subject of Argentina’s meat production, a 

few words on the effect of the three years’ closure of the British 

ports to the live stock of River Plate origin will not be out of 

place. It may be frankly said that the outbreak of foot-and- 

mouth disease in Argentina, requiring on the part of the British 

Government the application of the Contagious Diseases of 

Animals Act, has been a blessing in disguise. It has led to the 

expansion of the freezing trade, to the inception of the chilled 

meat trade, and has been a contributor to the establishment of 
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the dairy trade. Existing freezing factories have been enlarged, 

new ones have been or are about to be made, and capital has 

gone out to the River Plate to be engaged in all the sections 
connected with the economical handling of animal food-stuffs. 

There is no occasion in this place to discuss the respective 

merits of dead meat and meat exported on the hoof. But what 

is of importance to Argentina, and of considerable interest to 

the British consumer, is that the capital introduced to the River 

Plate connected with the dead meat and allied trades has gone 

there to stay, and is not only the factor by which the output of 

food from that country is going to be very largely increased, 

but it will find a sufficient supply at the South American end 

to justify the enterprise of those who have so employed it. 

Another not less important feature derived from the experience 

gained by the recent epizootic outbreak is the improved system 

under which stock intended for the foreign market is inspected 

and provision made for its shipment under the best sanitary 

conditions. Live stock is officially inspected both on the estancza 
from which it is sold for export and again on arrival at the port 

. of shipment, and again when it is embarked. Any outbreak of 
disease, or symptoms suggesting that the live stock of a farm is 
in an unhealthy condition, or deaths which cannot be traced to 
an ordinary cause, are at once reported to the nearest municipal 

_ authority, and thence to the Live Stock Department of the 
Ministry of Agriculture. These, and other regulations derived 
from the new Argentine live stock sanitary law, have served to 
spread a better knowledge of the state of the country’s 
herds and flocks, and the object-lesson they provide for the 
breeder impels him to take a keener interest in the welfare of his 
animals, and to study not only their health, but the other con- 
ditions in which they are reared, with an increasingly competent 
knowledge of the economy of his business. 

It is already known that in the zone lying to the north-west 
of Buenos Aires the inferiority and sparsity of the indigenous 
grasses led to the cultivation of the land for three to five years 
with crops of wheat, maize, and linseed, and thereafter laying it 
down permanently in lucerne for cattle raising. 

The alfalfa zone now includes not only the rich loam of the 
Province of Santa Fé, but has pushed south and west from there 
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into the lighter and sandier soils of Cordoba, the north Central 

Pampa, and the Province of Buenos Aires. Here the same 

process of triennial agriculture continues, and the “alfalfa 
d) country” extends its limits yearly. The cost of laying down 

new land in alfalfa has decreased. Seed is cheaper, cultivation 

is cheaper, and its methods are improved. Landowners are 

making alfalfa paddocks on a larger scale. There are three 

estancieros in Cordoba who have combined forces and are 

laying down 400,000 acres in alfalfa this year. 

Alfalfa is better adapted for cattle than for sheep. The latter 

can be run under cattle, but more than one sheep to one and 

a-half acres is not prudent if the plant of lucerne is not to be 

eaten out. In addition to this, every three acres can support a 

cow and her calf comfortably, and still leave an ample corner 

whereon to graze for the butcher. Cattle develop rapidly on 

alfalfa, and steers bred and fattened on it. kick the beam at 

ninety stone before they count four summers. Sheep bred on 

alfalfa are more useful for mutton than for wool. Indeed, the 

alfalfa estanciero must be essentially a producer of meat, so 

far as he employs his plant for stock raising. 

When alfalfa obtains a strong hold of the land it monopolises 

all the room ; other grasses do not thrive if mixed in with it. 

Upon a congenial! soil it grows vigorously, and is most tenacious 

where the water supply is at a considerable depth below the 

surface. The depth to which this plant will strike in search of 

moisture and the thickness of root it develops in the process 

has not escaped the attention of those who delight in the 

marvels of nature. The statement, however, of an artesian 

well-borer, that the obstacle blunting his drill at a depth of 

500 feet proved to be the tap root of an alfalfa plant also 

engaged in plumbing for water, has not been confirmed. 

It has been remarked that agriculture in the Argentine chiefly 

owes its spread to the demand for the nomadic “ colonist,” who 

tills the soil for three or more years on a crop-share rental 

system, and thereafter, having sown the alfalfa seed, leaves again 

in search of other land. It has been suggested in consequence 

that the agricultural production is only an incidental feature, 

and that when all the land suitable for lucerne has been laid 

down in that pasturage the agriculturist will find himself 
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without an occupation. Such being the case, Argentina could 

not be regarded as a permanent exporter of cereals. Nothing 

of the ‘sort is likely to occur, and the following are, briefly, 

the salient reasons. | : 

Though alfalfa is entitled to be called a permanent plant, . 

experience has already proved that the estanczero’s work is not 

finished when his alfalfa paddocks are made, and that nothing 

remains but to graze his beeves thereon for ever. After a series 

of years the plant grows thin in the upper lands, or knolls—if 

such a term may be applied to the undulating irregularities of 

the pampa—and either from a period of drought or from injudi- 

cious stocking, the alfalfa becomes patchy. The estanciero 

finds it necessary to re-sow his land, treating it in sections as 

occasion requires, and the increased rent he can obtain from the 

agriculturist for land which has already been tilled and subse- 

quently grazed encourages him to do so. There are few alfalfa 

estanctas where agriculture on a small or large scale is not a 

permanent feature. 

There are numerous colonies where the land, divided into 

small farm lots, is owned by the agriculturist. There would be 

more if the Italian ploughman, to which nationality the bulk 

of the agricultural community belong, showed more ambition 

to settle down and farm his own land. 

In some provinces, such as that of Entre Rios, agriculture is 

not an intermediate stage between indigenous grass lands and 

alfalfa paddocks. It is practised there for its own merits as the 

best revenue producer for the landowner. In a great part of 

the southern zone of the province of Buenos Aires agriculture 

is also a permanent industry. 

The need of “clean land” for weaners, the growth of the 

dairy trade, the increased value of land and the necessity to get 

more out of it, are all making for the introduction of mixed 

farming in the rich lands surrounding the city of Buenos Aires. 

It may, therefore, be stated broadly that agriculture is not 
likely to lose foothold in any of the ground it has gained, and 
as it continues to push west, north, and south, its available area 

will continue to increase. 

_ There were some twelve million acres in wheat and linseed 

last year in the whole Republic, and a large new area of land 
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will go into cultivation this season. The virgin area still avail- 

able for agriculture is vast, though it is doubtful if in the far 

west and south, where the water lies at a greater depth and is 

frequently brackish, and the rainfall is scant, the cultivation of 

cereals would be successful without irrigation. But it would be 

hazardous at the present time to draw the limits of the wheat- 

erowing area, and while so much good useful soil still remains 

untouched, the spread of agriculture depends not upon the 

natural resources of the country but upon the arrival of labour 

to turn them to account. 

What has most contributed to the spread of agriculture in the 

Argentine is railway enterprise. With trifling exceptions, all 

the railways in that country are owned by British companies. 

However much their willingness to extend their branches has 

been gratified by results, the fact remains that Argentina might 

still be an importer of wheat had not foreign capital enabled 

her to turn her lands to account. It is, perhaps, fortunate for 

her development that her railways are owned and managed by 

public companies and not by the State. Throughout the agri- 

cultural zone new branches are being made, carrying the 

colonist and the tools of his craft to virgin lands and putting 

him in touch with his buying market. Every lineal mile of new 

railway calls fifteen thousand acres of land into cultivation. 

_ Fifteen years ago the traveller in Argentina would arrive at 

an estancza where the mobs of cattle numbered thousands, to 

find that he had to drink tea without milk, and mark as a token 

of honour to the guest a tin of Danish salt butter on the table. 

The dairy supply of the great city of Buenos Aires was in the 

hands of Basques, who milked their cows in unclean yards, and 

rode off in the morning astride a jangling pannier of tin cans, 

_the cream churning into butter as the horse trotted through the 

lanes of the suburbs. Thus they cantered into town to dispense 

their wares from door to door, and their sole competitor was the 

pedestrian cow-herd, who drove his kine through the busiest 

streets, and, in answer to the hail of the housewife, supplied 

milk “ fresh from the cow.” The process of churning by equita- 

tion demanded the roughest of trots, and the cowboy of Argen- 

tina describes the rude gait associated with this interesting 

function as.a “ ¢rote lechero,’ a milkman’s trot. 
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Men who are still young have seen a horse-hide vessel con- 

taining cream secured to a rough sled and dragged at break-neck 

speed over the Pampa. When the wild chase ended and the 

hide vessel was opened, butter was revealed. 

A few years ago a leading estanczero took up the trade of the 

dairy supply of Buenos Aires. He erected buildings on his 

estate and equipped them with separators, refrigerators, and 

all the most modern appliances of dairy science; introduced 

milking herds, of which the Dutch Holstein and the Shorthorn 

were the predominant breeds; opened numerous supply stores 

in the city, whose cool, white-tiled rooms speedily became 

popular with the man in the street; and ina year the Basque 

with his clattering cans and the street cow had faded into the 

past. 

This was the beginning of the dairy trade. The drop in wool 

values, particularly in the strong cross-breds which constitute 

the bulk of the Argentine wool parcel, induced live stock 

breeders to give more attention to their herds of cattle. The 

outbreak of foot-and-mouth disease, and its effect on the live 

stock trade, was a further incentive to the estanciero to study 

the profitableness of the dairy business. Central butter factories, 

receiving cream either by direct purchase or on the co-operative 

system, were established in many districts. In 1898, the pro- 

duction of butter barely exceeded the local consumption. In 

1902, Over 4,000 tons were exported, almost entirely to the 

United Kingdom. The importance of producing a uniform 

quality has made the farm dairy and churn give place to the 

central factory, and the result has been a corresponding improve- 

ment in the market value. In 1900, Argentine butter was sold 

at a price inferior to that obtained for the French, Dutch, Danish, 

Swedish, and Australasian article; to-day, Argentine butter 

obtains a price second only to that of Denmark and Sweden. 

At the present time the cows are entirely grass-fed on the 

natural pasturage of the estancta. The calf is kept at foot and 

not weaned. From forty to fifty cows are allotted to each dairy 

hand. ‘The average return per cow is estimated at 262 gallons 

of milk per annum, though that figure is one which may be 

expected to increase as the dairyman proceeds to throw out the 

poor milkers from his herd and gets more conversant with the 
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art of breeding for the dairy. The return of butter fat is 

usually 4 per cent. Upon one estancza alone there are eight 

thousand cows milked daily, a number which probably consti- 

tutes the world’s record. 

What becomes of the skim? It is usually thrown away. 

The Argentine breeder knows all about pigs and the allied 

industries of the dairy trade, but the time is not yet ripe for their 

introduction. The estanciero is waiting for the pig man to come, 

and there are few things more certain than that within a decade 

Argentina will be second only to the United States of America 

in the export of bacon, ham, and dairy bye-products. 

The awakening of the dairy trade in Argentina promises to 

introduce new phases to the rural industries of that country. 

Mixed farming will be substituted for grass-feeding live stock, 

and agriculture in certain zones will become a permanent feature 

of the new estancia. The rotation of crops, the use of manures, 

the whole economy of the farm will be evolved from the present 

homely practice of milking grass-fed cows, separating the cream, 

and. throwing the skim away. Agricultural production will be- 

come more intense, and when it is remembered that anywhere 

within a two hundred mile radius of the city of Buenos Aires, 

the soil, climate, and rainfall are suitable for every branch of 

rural trade, from bee-keeping and jam making to breeding prime 

steers for the European market, the success awaiting these steps 

in agricultural industry ceases to be conjectural. 

HERBERT GIBSON, 

Vice-President of the Argentine Rural Society. 
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LARGE AND SMALL FARMS IN PRUSSIA. 

At the instigation of the “Verein fiir Sozialpolitik,” the 

Prussian Chamber of Agriculture has been induced to conduct 

an inquiry into the economical advantages and disadvantages 

of large, medium-sized, and small farms; and a recent volume 

of the Landwirtschaftliche Jahrbiicher (Band XXXI., Ergan- 

zungsband I.) is devoted to a compilation by Dr. E. Stumpfe of 

the material collected. Of this compilation, the following article 

is a brief abstract, containing only those features of the inquiry 

which are of interest to British agriculturists. | 

The following table, giving the size of German farms in 1895, 

shows that the subject is of great importance in that country :— 

Per cent. of Total 
Agricultural Area Ga aia: Number of Aggregate area 

Farms. in acres. of Cement. 

Under 5 ACKES vee 3,235,169 4,465,000 5°56 
5 to 124 a, 1,016,239 8,116,000 IO'II 
1234 to 50 6 S 998,701 24,011,000 29°90 

50 to 250 Sse yen 231,734 24,375,000 30°35 
Exceeding 250,, , 25,057 19,337,000 24°08 

TOTAL oie 53550,900 80,304,000 100° 

Stumpfe points out that “large v. small farms” has been a sub- 

ject of controversy in Germany for at least two centuries. 

It is necessary in the first place to say a few words about the 

material used as the basis of the investigation. The whole of the 

data were obtained directly from the farmers by representatives 

of the Chambers of Agriculture of the respective provinces, and 

practically all of it originates from one or other of the following 

six Prussian provinces :—Saxony, Brandenburg, Silesia, Posen, 

West Prussia, and Pomerania. As was to be anticipated in 

such an inquiry, some difficulty was experienced in finding 
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farmers willing and able to give the desired information. In all, 

the requisite data, consisting principally of a detailed account for 

the financial year 1896-97 of the income and expenditure, 

number of labourers employed, wages paid, area and yield of 

each crop grown, number and kind of live stock kept, together 

with the returns from the same, were obtained from 63 farms, of 

which Stumpfe describes 22 as “ large,’ 24 as “ medium-sized,” 

and 17-as-‘‘small.’* 

As the object of the inquiry was a comparison, from an 

economic aspect, of various-sized farms, it was necessary to 

ensure, as far as possible, that the only difference in a series of 

farms which were being compared with each other was in their 

size. Great care has been taken to exclude all doubtful cases, 

and comparison has only been made in the case of farms reported 

by the same enumerator—as some of the desired factors were not 

included in the farm accounts and had therefore to be estimated 

by the enumerator—to be on land of a similar character, in an 

equally high state of cultivation, situate in the same district, and 

on which the same system of farming is adopted, &c., &c. ; in 

fact, of a series of farms under comparison, size is, as far as 

practicable, the one variable factor. 

For the sake of uniformity the author has considered it desir- 

able to slightly alter several of the data obtained from the 

farmers. The charges made on farms of approximately equal 

size by the farmers themselves for their own work and that of their 

families vary enormously ; but the Chamber has estimated these 

services at the salaries of sufficient, but not more than sufficient, 

persons qualified to do the work. Thus the farmer’s services 

are valued at the salary of an intelligent working man, farm- 

manager, or bailiff, according to the requirements of the farm ; 

similarly, in the case of three daughters at home, all helping 

slightly with the work, the farm is not necessarily charged with 

the value of the services of three able-bodied women, but pro- 

bably with the salary of only one such suitable person. 

* Roughly speaking, ‘‘ small” farms comprise those under 25 acres ; ‘‘ medium- 

sized ” those between 25 and 250; and “large” those above 250 acres. In addition 
to the extent, however, the value of the holding per unit of area, the intensity of the 

farming adopted, and relative amount of labour employed, have been taken as guides 

in determining to which of the three classes the various farms were to be assigned. 
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In the case of the 63 farms described in the report, the net 

profit per unit of area (excess, per unit of area, of income over 

expenditure) has been calculated, and this has been adopted as 

a criterion of the most suitable size of farm. The farms of 

25-250 acres have yielded a net profit equivalent to approxi- 

mately 21s. 6d. per acre; next come farms of under 25 acres 

with 19s. 4d. ; and, lastly, farms of over 250 acres, on which the 

net profit is equivalent to only 14s. 6d. per acre. There has 

thus been comparatively little difference in the return from farms 

under 250 acres; above this, however, the returns show a 

distinct falling off. The slightly decreased returns from farms. 

under 25 acres, as compared with those of from 25 to 250 acres, 

is attributed, not directly to the small size of the farm, but to the 

comparatively large number of hands engaged on such farms— 

there is often insufficient work to fully occupy the farmer’s. 

family. 

A calculation of the interest obtained on capital shows the 

three sizes of farms in the same order, thus: farms of 25-250: 

acres returned approximately 3 per cent., farms under 25 acres. 

approximately 2°6 per cent., and farms over 250 acres only about 

22 per cent. All the farmers on the 63 farms described are 

also owners of the farm, and the capital on which the interest 

has been calculated includes—to use English terms—both land- 

lords’ and tenants’ capital. As the farms have in each case 

been charged with the actual value to the farm of the services 

of the farmer and his family, the interest obtained represents the 

financial results of money invested in farming. Although a few 

solitary farms have returned a very satisfactory interest on capital 

(one, the best, a highly-farmed farm of approximately 300 acres, 

having given a return of 6°5 per cent.), none of the three classes. 

of farms—large, medium-sized, or small—has returned what 

may be regarded as a fair rent ; in fact, had these farmers been 

in the position of tenants, the majority of them would be farm- 

ing at a distinct loss. The profits stated on page 49 have 

suffered no deduction for rent; they are the combined profits 

of owner and occupier. This report would indicate, then, 

that farming in Prussia is not more remunerative than farming 

in England. 

Interesting, though, as the author says, not. new, are the 



LARGE AND SMALL FARMS IN PRUSSIA. 49 

results of a comparison of the profits obtained on good and on 

poor land. In the case of both large and smaller farms, good 

land gives a much greater interest on capital than does poor. 

Thus, to take the large farms as an example, nine holdings of 

poor land gave on the average only 1°83 per cent. interest on the 

capital invested on_them, whereas the average interest obtained 

on four very highly-farmed holdings of rich land was 4°37 per 

cent., one of these, mentioned above, returning 6°5 per cent. 

interest. | 

A comparison of the number of hands (men, women, and 

children) employed on large and small farms, and of the financial 

results accruing from their labours, brings to light some very 

interesting facts. Selecting the first two large and two small 

farms described for the Province of Saxony (the case is the same 

for the other farms), the following table supplies the data 

necessary for our comparison :— 

| sal ; 
| Number of Aveaiasl Total capital | Total profit 
| Fear tive terns - eg 
| hands em- «) -“pnvested an | es 

acres, ; obtained. 
| ployed. farms. 

= eS fi 

| Sad, Selb 
Average of 2 large farms. 623 1,385 | 31,831. 16.0 | 866° 11 .o 

Ditto 2 small ditto. | - 44 20) 613 II oO 17 9 O 

Taking approximate figures, one hand is employed on every 

22 acres on the large farms and one to every 44 acres on the 

small farms. On the large farms each hand produced a profit 

of £13 19s.; on the small farms, however, a profit of only 

£4 2s. Each hand’ has thus produced nearly 34 times as 

much profit on the large farms; but for each hand employed 

there is rather more than 3} times as much capital invested 

in the large farms. Small holdings would thus appear to 

afford an excellent means of finding occupation for the in- 

habitants of a country; the return per man, however—which 

fairly represents the value of a man to his country—is very 

insignificant compared with that produced on large farms. On 

the very small farms there appears to be an absolute waste 

of cnergy. 
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The following table* shows the increase in the use of the 

reaping-machine in Germany during the last twelve years:— 

Percentage of farms on | Farms of | Farms of | Farms of | Farms of | Farms of 
which the reaping-machine] 12$—50 50-125 125-250 ,; 250-1,250 |more than 

was used. acres. acres. lacres. | acres. [1,250 acres. 

In 1882 ... Son oD O'2 27, OPS 27 Olen GOs 
In 1894-5 aie ee 0'7 5°6 14°5 30°8 36°7 

Increase during the 12 | 
intervening years... O'5 2°9 42) ae 29 | o'2 

| | 

From this table it is evident that the reaping-machine is used 

on but a small proportion of the farms, and that its use, even on 

the large farms, is not increasing to any appreciable extent. In 

the year 1894-95 it was still used on less than one-third of the 

farms of 25-1,250 acres. Statistics are also given showing a 

similar state of affairs in the case of steam-threshers, corn-drills, 

and manure-distributors. Thus, in 1894-95, on only 56°7 per 

cent. of the farms of 250—1,250 acres was a steam-thresher used. 

The reason advanced to explain the small extent to which 

machines are used is the relative prices of implements and of 

manual labour; the present writer can bear testimony that 

agricultural implements (doubtless on account of the high import 

duties) are much more expensive, often costing two to three times 

more in Germany than in England. It appears, further, 

that those farms which have a reaping-machine only use it 

for a very small proportion of their corn, ze¢., only use it 

when sufficient manual labour is not obtainable. Many 

of the machines, ¢.g., drill-machines, manure-distributors, are 

used, despite the greater expense, because of the impossibility 

of obtaining labourers with the intelligence, skill and experience 

required to do the work properly. | 

From a recent article by Brossling+ on the wages obtained by 

farm-servants in the province of Silesia, based on returns from 

* From ‘‘ Die Deutsche Volkswirthschaft am Schlusse des 19 Jahrhunderts. 

Bearbeitet in Kaiserl. Stat, Amt., Berlin, 1900.” . 

+ Die Lage der Landwirthschaftlichen Arbeiter in Schlesien am Ende des 19 

Jahrhunderts. 
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483 farms and comprising 20,000 workpeople, a table is 

extracted showing that the average wages of a hind in Silesia 

amount to 420 7s. in money, and kind to the value of £5. As, 

according to Bréssling, the average earnings of the hind’s wife 

are 45 10s., and that of the children of the family 42 10s. to 45, 

the total income of the hind and his family, including the value 

of the kind, is £32-442. 

The Chamber of Agriculture’s comparison shows that a much 

larger proportion of the wages is paid in kind on small than on 

large farms. The following, which is an account of the annual 

wages of the foreman (“ Hofmeister”) on a large farm of 2,050 

acres, illustrates the variety and value of kind paid: Cash, 

£9; corn, value £11 10s.; 2 sheep, value 30s.; 2 litres of milk 

daily, value 58s. ; peat fuel, value 15s. ; potato-land and manure, 

value 44 10s.; wood, value 15s.; butter, value 52s. ; straw, 

value 3s.; and house, value £3. In this particular case of a 

total wage value 433 13s., only 49—less than one-third—is 

paid in cash ; and the result of Br6éssling’s researches in Silesia 

showed that on the average from half to two-thirds of the wages of 

farm-servants in that province are paid in kind. 

According to Conrad,* the exceedingly low wages of the farm- 

servants in Germany are in a very large measure due to the 

fact that most of them are themselves farmers—owners and 

occupiers—of small holdings. In Germany, as will beseen from 

the first table in this article, there are more than three million 

holdings of under 5 acres, Their own holding neither fully 

occupies their time nor yet returns enough to maintain them, 

and they must therefore have other work ; and, further, and 

this is the important point, work in close proximity to their 

own holdings. The result is that they are compelled to work 

for the neighbouring large farmer at practically whatever wage 

he chooses to offer. 

Other points brought to light or confirmed by the inquiry are 

that on small farms :— 

1. There is less depreciation and risk on horses. This is 

because on small farms the horses are fed, groomed, and worked 

by their owner. The usual allowance for depreciation and risk 

* Grundriss zum Studium der politischen Oekonomie, Jena, 1902. 

1D oy4 
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on horses is 8 per cent. on “small,” 10 per cent. on “ medium. 

sized,” and 12 per cent. on “large” farms. 

2. There are fewer repairs of implements and less deprecia- 

tion. The reason given for this is that more care is taken of 

the implements, and that machines requiring expensive repairs, 

e.g, drill-machines, are absent. The usual allowance for depre- 

ciation and repairs of implements is 10 per cent. on “small,” 12 

per cent. on “ medium-sized,” and 15 per cent. on “large” farms. 

3.. Stock “do” better... Here we have’ a ’confirmation ‘of the 

old adage to the effect that the master’s eye feedeth his cattle. 

Further, there is relatively much more stock, particularly pigs, 

kept on small farms. 

4. The saleable value of land is much’ greater (about 30 

per cent.) when in small holdings than when in one large farm. 

The explanation given is that there are more purchasers with 

the requisite amount of capital,.and probably that small holdings 

return a stightly larger interest on capital than do large 

farms. pale 
GEORGE POTTs. 



AGRICULTURAL AND MISCELLANEOUS NOTES. 

EXPERIMENTS IN THE GROWTH’ OF OATS. 

Investigations have been conducted by the Yorkshire College 

on the comparative weight and percentage of husk in varieties of 

oats, and also on the effect of growing black and white oats in 

mixture. These experiments have tow been spread over three 

years, and the results up to 1902 may be summarised as follows sat 

The comparative weights of varieties of oats are obtained 

by taking from the bulk of saleable corn, exclusive of light or 

second corn, samples of each variety containing a definite num- 

ber of grains and carefully weighing them. Fourteen distinct 

varieties of oats have been so treated, and their weights in each 

of the three years are shewn below : — 

I.—COMPARATIVE WEIGHT OF 2,000 GRAINS OF 14 VARIETIES OF Oars. 

Name of Variety. | 1900. LOOIes- | 1902). | Average. 

| *Grams. | Grams. | ‘Grams. | Grams,’ 
+ Storm King a Bs oe Ta — | -91°9 | g1°9 

-| Tartar King of os ae | 67°0 SAO Me UO | agai 
+ Abundance a ies baa Aas HEA Ny Le a Ny fe a 7 
+ Newmarket ae a ene as"O PAC ON Sm ey Ae ee aye a (aT 2 
+ Goldfinder a nite os —- 69°6 66:0 | 67°8 
i Pioneer’ =... Lae i pail gt 820 6535 1 -66"0" 45 706% 
+ Waverley ... ae ae ex | 0020 OS Saal 262°2") “5 65:8 
i. sBanner ~... es ie ee -— —- ete 2°) pu O2,0 
§ Black Tartarian ... fe le e5 70 B78 Akl Soro . 1 58-0 
+ Golden Giant .... a ile aS Soul ele eS ye7 isc 
§ Potato Bae sa ne a 56°9 51°9 87°08 553 
§ Hamilton ... iat ns we 54°6 50°6 558-4 6377 
§ Longhoughton _... Nes salves easy da? AGE ok 4 52 4s vain Souk 
Sipsandy i). Ba oe ae ee re) Age5. Ad On |e 5075 

| 

* 28°35 grams. = I ounce. 
+ New varieties. 
+ Canadian varieties, 
§ Varieties which have been long in use in Britain, 

An examination of this table will indicate the following 

points :— 

1. The average column not only gives the relative weight of a 

single grain, but within reasonable limits indicates the relative 

SIZe. 
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2. The new varieties are the heaviest and therefore the largest. 

This indicates the result of selection and hybridisation of recent 

years. 

3. The influence of the season on the grain is seen by com- 

paring the weights of each variety for the three years. Some are 

hardly affected, others show great variation. 

4. If the seed is sown by weight, since it will take nearly twice 

the number of seeds from the Sandy variety to produce the same 

weight as those from the Storm King variety, a plot of the latter 

will only contain about half as many plants as a plot of the 

former, provided the germinating power is the same in each 

case. Hence the last column, if taken in the inverse ratio, will 

give the relative number of plants on each plot. 

The percentage of husk in a sample of oats is influenced by 

the variety as well as the season in which it is grown. 

In a wet season, inasmuch as the kernels are generally larger 

and more uniform, the percentage of husk is smaller. 

The average weight of husk on 200 grains during these three 

years was as follows :—1900 = 1°82 grams., I90I = 1°827 grams., 

1902, a wet season, = 1°573 grams. 

The table below shows the percentage of husk in the fourteen 

varieties of oats during the seasons 1900-1902 :— 

II.—TuHE PERCENTAGE OF HUSK IN OATS. 

Name of Variety. | Average. 

Goldfinder “es soe Ate 24°49 
Abundance We or se ; 25°22 
Newmarket Re ae Bet 25°45 
Banner... a ae sem | 25°57 
Waverley... Ae on un 26°20 
Sandy. jas. Bias one Ansa 26°49 
Longhoughton ... ss, soos | 26°94 
Hamilton... ape os he 27-13 
Rotatoua2. ae ae | 27°21 
Golden Giant... he aed | 27 83 
Black Tartarian ... bes cata 29°33 
Tartar King a an si | 31°94 
Storm King ie A < ; 3221 
Fioneets se ee Ap foie 34°40 

An examination of this table will indicate the following 

points :— | 

1. In every pound of Goldfinder there are 4 oz. of husk, whilst 

in a pound of Pioneer there are 53 oz. 
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2. The black varieties, viz., Black Tartarian and Pioneer, have 

a high proportion of husk, 

3. In almost every instance the percentage of husk in 1902. is 

smaller than in other years. Some, however, vary very little. 

To arrive at the relative value of these varieties of oats, the 

husk must be in every instance taken from the grain, and the 

relative weight of the kernel, the most valuable part of the oat, 

estimated. To do this, Tables I. and II. should be compounded, 

and it will then be seen that the order of Table I. must be re- 

arranged to place these varieties in their proper order of merit. 

Table III. furnishes the same result by showing the weights of 

the unshelled and shelled grain from the whole plot, a much 

more reliable and accurate method. 

II].—WEIGHT PER PLOT OF UNSHELLED AND OF SHELLED GRAIN. 

1goo. I9Ol. 1902. Average. 

Name of Variety. o as] & rots [Ook (eeSn @ | ia) 
Se Gab ere ies. ole ie ep .8 tS 
[=] C S ) emet =tens ye ie U iS DN 3 yt 5 S 5 DN 

Ib. Ib lb lb. Ib Ibs7 1b: lb. 
Storm King ... — — aan ee Steen Ga Sto TSE" S 
Banner a —- a — 233)< 173°5 | 233 173°5 
Newmarket 144 | 108°5| 254 | 186 | 252189 | 216°7 | 161°2 
Abundance 147 | 111 2a 7On || 2570) LOS 2007: E50 
Goldfinder aie oe 193 | 143 22471 172°5\1 208° 5 | 157 °7 
Waverley 150 | 110 226 |165°5| 260/195 | 212 | 156°8 
Tartar King .. 149 | 101°5} 158 | 104°5| 297 | 208 | 201°3 | 138 
Pioneer aes 140 | 89°5 | 204 | 131 238 | 163°5 | 194 | 128 
Golden Giant... Sg | 62 13 98 198 | 150°5 | 141°7 | 103°5 
Black Tartarian fo2 | 72 140 | 97°5| 188 | 135 -| 143°3| 101 5 
Potato... se 63 | 44°5| 148 | 104°5| 160 | 123 123°7 | 90°7 
Longhoughton 66 | 46°5} 139! 99 164 | 126°5 | 123 90°7 

‘ Hamilton SQ s5O55 142 366 97 150 | 115 123°7.| .GO°5 
Sandy ... Bie i 225ol2 Bia SO 116 | 90 | 87 64°2 

The following table, taken from Mr. H. Ingle’s Agricultural 

Chemistry, shows the feeding value of the shelled grain as 

compared with the unshelled grain :— 

DIGESTIBLE CONSTITUENTS IN OATS. 

Dry matter.) Protein. me, | Fat. 

Per cent. | Per cent. | Per cent. | Per cent. 
Oats in Husk Breas Rhee Kas 89 9'2 47°33" 4°2 
Oat Meal ... ; g2'I 115 52°1 5°9 
SS SSS SSS SSS SSS SS 
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Oat seeds grown in Scotland, and sown at Garforth, were 

found to produce oats with a smaller percentage of husk, but 

the weight of the grains was also, as a rule, diminished. 

The first object of this experiment was to test the yield of the 

mixture as compared with either variety grown separately. 

Abundance and Black Tartarian oats were mixed and sown on 

plots which contained in the same series each variety sown 

separately. The following table shows the results of two years’ 

experiments :— 

YIELD OF OATS FROM ONE-TENTH ACRE. 

| 1901 1902 | STORE Hos Average 
| 9s oe the 2 years. 8 

@ 

entiaes seg APO TE Fe) 2 HR) te lea 
MENTOR 2dleécd Tel EP AIP eA SITS oe¢ Ble 

Sy Sp || Sy fe, Oye eon 2 | ees Tee Wier SS Oo th 

26|138|/38 | 28|28/88|28 | 88 
cae DN aie 2 a vy gr | a 
| | | . 

lb lb. Ib HBS; 
Abundance _... al tees 10 | 257} 44 Le2aa iho, | 

: | | me 204 | 33°5 
Black Tartarian S40 (hl) 5 188 75-| 164" | 40 ( 

| 

Mixture of Both | 

The second object of the experiment was to ascertain whether 

there was any change in the proportion of black and white 

oats in the crop as compared with the seed. 

The plot, one-tenth of an acre, was sown at the rate of four 

bushels per acre. The seed corn consisted of equal weights of 

the white and black oats, a sample of which was found to 

contain the following proportion of grains :— 

Black Tartarian. Abundance. 

890 570 or roughly 3 Black : 2 White. 
The crop showed the | 

following ratio sep 2O5 2,970 Pores 3 Black : 7 White. 

The white oats in the crop during 1901 thus increased three 

and a-half times compared with the black. A similar result 
was obtained in 1902. The reason for this has not yet been 
tully investigated. 3 
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WHEAT EXPERIMENTS. 

I:xperiments have been conducted at Wye College upon the 

conditions affecting the quality of English wheat. The trials 

undertaken in 1902 have for their object the investigation of the 

effect of the soil upon the “strength ” of the wheat grown on it. 

Two varieties of seed were used, Square Head’s Master and 

Red Lammas ; the former selected as a typical large yielding, 

stiff-strawed sort, very largely grown by farmers, though from .a 

miller’s point of view deficient in “strength,” and requiring a 

large admixture of foreign wheat to yield standard grades of 

flour ; the latter, as a widely grown wheat, superior in quality, 

though producing an inferior yield and weaker straw. 

Four crops of four acres each were grown, this area being 

sufficiently large to test the yield and the strength of the straw, 

and also to provide corn enough to put through the mill, so that 

a baking test could be made of the resulting flours. The whole 

produce of each plot was stacked and threshed separately. 

Particulars of the plots and their yield are given in the following 

table :— 

Crop PER ACRE, 

Sq. Head’s Master. Red Lammas. 

Soil. | Teh ae ae 

| Grain, Bushels. Grain, Bushels. 

Light loam over chalk ... ae fed 25 29 

Light sandy loam ae ol 59 45 

Deep loam... A ee al 58 45 

Deep loam * ... Sk se vee | 46 42 

It will be seen that the yield of the Square Head’s Master is 

superior to the Red Lammas on all soils except the chalk. The 

latter, however, generally gave a better yield of straw. 

The results of the milling and baking tests are not yet ready 

for publication. 

In addition to the above, some strong seed wheats were 

obtained from Canada. They were the Red Fife, Preston and 
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Percy. They were not sown until April 21st, being delayed on 

the way. The season was wet, and the grain looked very poor, 

but on milling turned out to be probably the “strongest” wheat 

ever raised in this country, strong enough to make “ London 

household” flour without admixture. These varieties are being 

tried afresh, both as winter and spring wheat, in many parts of 

the country this.year. Red Fife yielded 28 to 30, Preston 24 

to 25, and Percy 20 to 21 bushels per acre. 

COLD CURING OF CHEESE. 

In the last number of this /owrnal (Vol. IX. p. 516) some 

account was given of the experiments undertaken by Messrs. 

Babcock, Russell, Vivian, and Baer, at the Agricultural. Experi- 

ment Station of the University of Wisconsin, in the curing 

of cheese, of Cheddar type, at low temperatures. These 

experiments have been continued, and the Nineteenth Annual 

Report of that Station contains particulars of the investigations 

conducted during 1901-2. 

Of some of the series of experiments a preliminary report 

only could be given last year, since sufficient time had not 

elapsed to judge of the keeping qualities of much of the cheese 

made. The results now attained confirm those previously arrived 

at, namely, that cheese cured at 40 degrees Fahr. kept better 

than that cured at 60 degrees. Cheese which had been cured 

at 15 degrees cured slowly and was of inferior quality ; never- 

theless, such cheese, cured at 15 degrees, and subsequently. 

removed and stored at 40 degrees, was up to standard quality 

at 14 months. Cheese cured at 60 degrees was by this time 

putrid. : cs : 

Cheese cured at this temperature possesses a mild flavour, 
even when it is of considerable age; the texture is smooth, 

waxy, and silky, the body solid and the, colour even. In no 

case, even with cheese kept for two years, was there any sharp 
flavour, such as usually accompanies an old cheese ripened under 
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ordinary conditions. In all respects the product at these lower 

temperatures was superior to that ripened at 60 degrees, the 

temperature that has hitherto been considered ideal for Cheddar 

ripening, 

Duplicate cheeses, disposed of when in their prime at the local 

and Chicago markets, fetched from 1d. to 14d. per 1b. more than 

the market price ; while it is stated that Prof. Robertson, Com- 

missioner of Agriculture for Canada, examined the various 

cheeses when they were six months old, and indicated those 

cured at 40 degrees as those most likely to suit the English 

market. | 

As has been stated, one result of ripening the cheese at a low 

temperature is arelatively mild flavour; which is, infact, sometimes 

too mild for some customers. Temperature thus exerts a strong 

influence on the intensity and quality of the flavour, and experi- 

ments were accordingly devised to ascertain whether cold-cured 

cheese, subsequently exposed to a higher temperature, could be 

made to develop more flavour without producing any disagree- 

ably sharp and biting taste. In these trials the maintenance of 

the keeping quality, as well as other points, was kept in view. 

The investigation showed that the mild flavours which 

characterise cold-cured cheese can be intensified by subsequent 

exposure to about 60 degrees without any sharpness being 

developed. But care must be taken that the temperature 

is not too high, nor must it be maintained too long, as in a 

partially cured cheese this subsequent enhancement in flavour 

develops rapidly. 

In order to hold the desirable flavours for the longest possible 

time, and so lengthen the commercial “life” of the cheese, it 

should be returned to lower temperatures for storage as soon as 

the desired flavour is reached. Under such conditions further 

development is stopped, and such cheese may be kept unim- 

paired for several months. : 

Cheese cured at the lower temperatures indicated above 

naturally requires a considerably longer period to ripen than 

when a higher temperature is employed. In the Wisconsin 

experiments the cold cured cheese reached its prime in about 

six to eight months (a period partly controlled by the amount 

of rennet used—see below). This, of course, involves somewhat 
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greater expense for carrying charges; but this is said to be more 

than counterbalanced by the increased value derived from the 

improvement in quality and the diminution in loss of weight. 

This loss of weight is at its maximum with high curing tem- 

peratures. It was intended to carry out trials also in exposing 

cheese to a short preliminary ripening at 60 degrees, prior to 

keeping it at the lower temperatures during the main ripening 

period, which should have the effect of hastening the process. 

These experiments were only commenced during the current 

year, but it appears that such a hastening is possible, at all 

events, with cheese made from first class milk, but it would seem 

that considerable care has to be exercised. 3 

Increased quantities of rennet have been shown, in earlier 

Reports issued by the Wisconsin Agricultural Experiment 

Station, to hasten the process of ripening, owing to the action 

of the pepsin contained in the rennet extract. At ordinary, 

curing temperatures (60 degrees and above), however, an in; 

creased amount of rennet not only is accompanied by a more 

rapid breaking down of the casein, but also affects the flavour ; 

the cheese does not keep long, and soon acquires a sharp rank 

taste. Experiments were devised to ascertain whether the 

employment of a larger quantity of rennet could be advanta- 

geously employed to hasten the ripening in the case of the cold 

cured cheese without causing deterioration, and cheeses were 

accordingly made with the normal amount (3 oz. per 1,000 |b. of 

milk), and with double and treble this quantity. 

It was found that at the higher temperatures (60 degrees) the 

ordinary injurious effects of using too much rennet were ap- 

parent ; but that at the lower temperatures the increased amount, 

while facilitating the ripening, also favourably influenced the 

texture, which was of a rich buttery nature. It is concluded that 

at 32 degrees and 40 degrees even 9 oz. of rennet per 1,000 |b, 

could be used with safety. However, the cheese made with 6 oz. 

of rennet was quite as good, and ripened almost as quickly. 

This latter cheese also had a tendency to retain the mild flavour 

better than that made with g oz. ; and the authors are of opinion 

that the use of 6 oz. under cold curing conditions is, perhaps, 

preferable to using a larger amount. These experiments 

demonstrated that more than normal quantities can be used with 
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advantage, as they give a more buttery and softer texture, as 

well as hasten the ripening process. 

In the cheese made at low temperatures ee had been 

noticed in the previous year white specks more or less uniformly 

distributed throughout the cheese. Their nature is not as yet 

known, but they do not appear to affect the flavour or texture 

in any way, and from a commercial point of view they are not 

of much significance, as they are quite obscure. Some experi- 

ments have been made to discover the conditions which affect 

the development: of these white specks.: The. ‘chief. factors 

determining their formation appear to be temperature and salt. 

low temperatures favour their production, but they rarely 

appear at 60 degrees. ‘The addition of salt tends to prevent 

their formation under all conditions, and. they are not so 

apparent when increased quantities of rennet are used. They 

are especially abundant in skim cheese, but do not appear in 

very rich cheese, even at low temperatures ; while in sweet curd 

cheese no specks were found at any temperature. 

It is stated that the general results obtained in Wisconsin as 

to the superiority of cold cured cheese have been confirmed in 

Canada at the Ontario Agricultural College, and that the 

Canadian Government has already inaugurated an extended 

system of cold curing plants of this character in which the pro- 

duct is cured directly from the press. 

Many dealers in the State of Wisconsin have begun tc adopt 

this plan, and have bought a considerable quantity of cheese for 

cold curing direct from the press, with satisfactory results. A 

numver of the wholesale dealers in Chicago are likewise cold 

curing a large portion of the product. The custom of placing 

cheese in cold storage for keeping has been followed for some 

time ; at first this was only done with ripened cheese, but the 

tendency has lately been to shorten the period of curing at the 

factory and to put the cheese into storage earlier. 
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THE INFLUENCE OF PASTEURISATION OF CREAM ON THE 

YIELD AND QUALITY OF BUTTER. 

A communication on the above subject was submitted to the 

recent International Agricultural Congress at Rome by Dr. 

Henseval, Director of the Belgian State Dairy Station, and 

M. Marcas, Professor at the Agricultural Institute, Gembloux. 

The authors stated that the industrial pasteurisation of whole 

and skimmed milk is now generally admitted to be necessary in 

all co-operative dairies. Its object is, primarily, the destruction of 

pathogenic microbes. The pasteurisation of skimmed milk, 

moreover, prolongs its keeping qualities, and the product can 

consequently be employed more advantageously for feeding 

purposes. 

The pasteurisation of cream is also necessary, inasmuch as it, 

like milk, contains injurious microbes in abundance. Another 

advantage obtained from the pasteurisation of cream consists in 

the destruction of micro-organisms which cause putrefaction. 

They exist in such great abundance in the cream that they 

occasionally neutralise the action of the lactic ferment, seriously 

interfere with the regular ripening of the cream, and com- 

municate to the butter abnormal flavours. In order to obtain 

vood butter it is therefore necessary to destroy the injurious 

microbes at the outset, so as to ensure the prominence and 

rapid development of the lactic ferment, whereby the acidity 

of the cream is increased and the development of the organisms 

of putrefaction is arrested. 

It has been shown that the means of destroying the patho- 

genic microbes in whole and skimmed milk are not applicable 

in the case of cream, where these organisms are more resistant, 

and the pasteurisation of cream therefore involves technical and 

economical questions of great importance. In this connection, 

Messrs. Marcas and Henseval placed before the Congress 

the results of recent experiments as regards the following 

subjects :— 

(1.) The effect of cream pasteurisation on the yield of butter. 

This question has been investigated by several persons with 

various results, some of the experiments showing a loss and 
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others a gain in the yield of butter. The disagreement is partly 

due to the technical difficulties involved, and Messrs. Marcas 

and Henseval claim that in their experiments the margin of 

error was reduced to a minimum. 

The details of the enquiry are too extensive to reproduce in 

detail, but the authors claim to have definitely proved that by 

the pasteurisation of cream the yield of butter is increased, 

although the quantity is too small to be taken into consideration 

in practical work. The increase appears to be due to a larger 

amount of water contained in the butter, as was apparently 

proved by Professor Storch from the result of over two hundred 

analyses of Danish butter, which gave the following results :— 

Water in 

VYear.- the butter Observations. 
per cent. 

1895 ~ ne 13:70) 7) Pasteurisation not 
1896 ee ne 13:69) .: § nractised. 

; ( Pasteurisation at 75 deg. C. 
1897 = a 13°79 ( practised in some dairies. 

Pasteurisation at 75 deg. C. 
— 1808 ae Sa 13 93 practised in nearly all 

dairies. 

1899 ise ce 14°06 >? Pasteurisation at 85 deg. C. 
1900 see nee 14°06) ordered by law. 

(2.) The influence of pasteurisation on the quality of butter. 

The curious taste imparted to milk and cream by the action 

of heat is well known. This taste, however, is not imparted by 

pasteurisation (with subsequent refrigeration), nor does it pass 

into the butter. Pasteurisation should, indeed, theoretically 

improve the aromatic qualities of butter, owing to the ripening 

of the cream under the most desirable conditions. In practice, 

however, various factors intervene and favourable results are not 

always obtained, and the varying taste of judges of butter, 

moreover, increases the difficulty in forming a reliable judgment. 

Messrs. Marcas and Henseval submitted their pasteurised butter 

to various persons, including two well-known experts, and all 

unanimously gave the preference to the butter obtained from 

pasteurised cream. This butter also, in confirmation of Danish 

experiments, proved to be of better keeping quality. 

The results obtained by Messrs. Marcas and Henseval are 

summarised as follows: (1) The pasteurisation of cream destroys 
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a large number of microbes and enables the cream to ripen 

regularly and surely, by means of cultures of the lactic ferment; 

(2) Pasteurisation of cream slightly increases the yield of butter, 

which retains a little more water than butter not pasteurised ; 

(3) Pasteurisation has a favourable effect on the “keeping” and 

quality of butter. 

THe UPILIiSATION. OF SKIMMED ivicnere 

A series of interesting investigations regarding the most 

remunerative method of utilising skimmed milk has been made 

by Professor Besana, Director of the Italian Experiment Station 

for Cheesemaking at Lodi in Lombardy, and a report on the 

results was read before the recent International Agricultural 

Congress. The development of the dairy industry has been 

very rapid during recent years in Lombardy, where the supply 

of skimmed milk has become much greater than the demand, 

and with a view to increase this demand Professor Besana has 

endeavoured to improve the value of the by-product as a food 

for calves and pigs by the addition of various nutritive sub- 

stances. The following information refers to experiments made 

in this connection with starch and margarine. 

A mixture of starch and skimmed milk was prepared by 

heating a portion of the liquid to a temperature of 176 deg. F., 

adding the starch gradually, and stirring the mixture in order 

to obtain a thick but homogeneous paste. The amount of 

starch added was in the proportion of 300 grammes per litre, or 

about 3 lb. per gallon. The paste was then mixed carefully 

with five times the original quantity of skimmed milk, and after 

heating to 99 deg. F., the liquid was fed to the calves with an 

ordinary teat. The other mixture was prepared as follows :— 

Margarine and skim milk were heated to a temperature of 50 deg. 

CrG2z2 deo) imixecdem the proportion of 6 litres of skimmed 

milk (10°76 pints) to every kilogramme of margarine (2:2 Ib.), and 

thoroughly incorporated together by means of a hand emulsifier. 

This liquid contained from 16 to 17 per cent. of margarine, and 

this proportion was then reduced by the addition of more 
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skimmed milk. A mixture containing 2 per cent. of margarine 

was at first fed to the calves, and the proportion was gradually 

increased to 2°5 and 3 per cent. The food thus prepared was 

fed at a temperature of about 99 deg. F., and without delay, since 

the globules of margarine gradually rise to the surface of the 

liquid. 

The experiments were made in the spring of 1902 with four 

calves of local breed, and due care was taken to obtain reliable 

comparative results. Two animals received the starch, and two 

others the margarine mixture, and the daily amount was regu- 

lated by the weight of the animal, viz., one-sixth at the beginning 

of the experiment, and one-fifth when the calves weighed about 

150 lb. This food was not, however, added to the ration until 

the animals were at least a week old (or 110 Ib. in weight), and 

then it was fed in small but increasing quantities until the whole 

milk was eventually eliminated. 

The general results obtained indicated that the calves fed with 

the mixture of skimmed milk and starch increased in weight 

more rapidly than the others, viz., at the rate of 21 Ib. per day, 

compared with 1°88 lb. in the case of the margarine mixture. 

The animals which received the last-mentioned food throve 

satisfactorily up to the end of the fourth week, but the increase 

in weight was not maintained after that period (z.c., when calves 

naturally begin to consume other than liquid food), and the 

increase ceased when this food was continued after the animals 

were six weeks old. The meat from the animals fed on the 

starch mixture was, however, deficient in consistency, in colour, 

and in fat, whereas the margarine gave more satisfactory results 

from the butcher’s point of view. The experiment was, on the 

whole, more favourable to the mixture with margarine, and its 

employment appears also to be more economical than starch in 

Italy. 

THE HEGELUND METHOD OF. MILKING. 

Considerable interest has been aroused in Denmark and 

Sweden by a new process of milking, known as the “ Hegelund 

method,” which is advocated by J. J. Hegelund, a veterinary 

I 
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surgeon acting as adviser to the cattle rearing societies in Aarhus. 

It is claimed for this method that it increases the production and 

improves the quality of the milk, and that it has a beneficial 

influence on the dairy qualities of the cows so milked. 

The Hegelund method is thus described by the author. 

The milking is done with dry hands and with the whole hand, 

the two fore teats being milked first, the right hand milks the left 

teat and the left hand the right teat. The milking is begun by 

lifting the hands alternately with a pressure against the udder, 

the teats being at the same time held loosely. When a considerable 

amount of milk has come down, each hand is lowered until the 

teat has its natural length, without being stretched. As the 

hand is lowered the teat is pressed from above downward with a 

gradually increasing pressure, and a continuous stream of milk 

is thus pressed out of the teat. At first the milking is done 

slowly,taking great care that the teat is not stretched, as stretching 

will cause the cow to hold up her milk. When the milk flows 

readily, the milking is proceeded with as rapidly as the milker 

can perform it, until but very little milk is obtained. There 

must be no interruption of the milking from the time the milk 

flows freely until the udder is emptied. As soon as a good flow 

of milk comes, the pressure against the udder mentioned above 

may be omitted. When only a thin stream of milk is obtained 

by this manipulation, the hand is again opened above, and while 

the lower fingers loosely hold the teats, thus remaining at the 

place most convenient for pressing the milk out of the teats, the 

hand is pressed against the udder, or its lower part is simply 

grasped so as to more easily secure a full stream of milk. When 

the fore teats do not give more milk, the hind teats are handled 

in the same way, but without beginning with the pressure 

against the udder. 

The hind teats being emptied, the “clean milking” is begun. 

The fore teats are again grasped and the hands lifted to around 

the lower part of the fore quarters, taking hold of this, with the 

thumb on one side and the other fingers on the other. The 

milk is pressed into the milk cistern by means ofa light pressure, 

and from there out of the teat, emptying.the fore quarters. In 

milking the hind quarters the hand grasps with each grip well 

up around the hind part of the quarters. = Fa 
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The “after-milking” now follows, and is conducted in three 

different manipulations. In the first manipulation the right 

quarters are pressed against each other (if the udder is very 

large only one-quarter is taken at a time), the hind quarter being 

held from behind with the left hand, ind the fore quarter with 

the right hand, in front. The hands are now pressed toward 

each other, while the milker at the same time lifts them toward 

the body of the cow. ‘This pressing and lifting is repeated three 

times, and each time the hands are lowered in order to squeeze 

out the milk collected in the milk cistern. The left quarters are 

then manipulated in the same way. 

In the second manipulation the quarters are pressed togetlier 

from the opposite sides. The fore quarters are milked separately 

by placing a hand, with fingers spread, on each side of the 

quarter ; the hands are pressed against each other three times 

and the teats then milked. When no more milk is obtained by 

this manipulation the hind quarters are milked by placing a hanc 

on the outside of each quarter, likewise with fingers spread anc: 

turned upward, but with the thumb under the quarter, just in 

front of the hind teat. The hands are lifted and grasp into the 

gland from behind and from the side, after which they are 

lowered to draw the milk. The manipulation is repeated until 

no more milk is obtained. 

The third manipulation consists in grasping the fore teats. 

with partly closed hands and lifting the hands with a push up 

toward the body of the cow, both at the same time, by which 

method the glands are pressed between the hands and the body. 

The milk is drawn after each three pushes. When the fore teats 

are emptied the hind teats are milked in the same manner, The 

milking is then finished. _ 

Experiments have been undertaken by Mr. F. W. Woll, at the 

Wisconsin Agricultural Experiment Station,* to ascertain pre- 

cisely what results this method would give with the cows in the 

herd at that station. Assoonas the regular milkers had finished 

milking in the ordinary way, the additional amount of milk was 

drawn by the manipulation described above; and the weights 

* Nineteenth Annual Report of the Agricultural Experiment Station’ of the 
University of Wisconsin, 1901-2. 

ay v 
4 + 
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and analyses of the “regular” and “residual” milkings were 

recorded for five cows milked on the evening of June 3rd and for 

five others on the morning of June 4th, 1902. It was found that 

after the regular milking, the cows furnished from I°o to 3°55 lb. 

of milk by the second manipulation ; the additional amount of 

fat varied from o'1 to 0'27 lb. ; and the fat content of the residual 

milk varied from 6 to 15 per cent. Or, calculating the gain asa 

percentage of the fat obtained at the regular milking, the 

increase in amount (of fat vatied trom 0,0 mtons2:5 pemmcemu 

according to the cow. The following table shows the average 

results from the ten cows :— ; 

Average amount of milk per cow, regular milking _... ste 25°07 lb. 
5 ‘, AG a residual _,, Dy Ae 2eOAt ae, 

Percentage of butter-fat, regular milking sk nos me 3°96 per cent. 
- a i ekesidualiays.. eh Ae Ae OOS 

Amount of fat, regular milking a we se e ‘99 Ib. 
S py eaneSTCUa lnm ee Le a: ae aT onan, 

‘Totai amount of milk per cow ... ZN 4. a Loe 27 wit A 

Vo 5 fat 49 ae i cae Be na je Oa 

jPercentage of fat in total milk per cow is he Me 4°33 per cent. 

“The amount of milk per cow was thus increased by 8°1 per 

-cent., and the amount of fat by 18'1 per cent. 

The milk record of the herd shows that these ten cows twenty- 

- four hours later gave in all 260:7 1b, of milk; about sro) ib: 

more than on the day of the trial, seven cows giving more milk 

and three less. No separate tests were made on this day, but 

the quantity showed that the thorough emptying of the udders 

had no tendency to reduce the amount yielded on the following 

day. 

In view of the information thus obtained, a further trial was 

immediately started to ascertain whether this large increase 

would gradually disappear when the method was practised for a 

longer period. Three lots, of eight cows each, as uniform as 

possible as to period of lactation, age, breed, production of milk, 

&c., were selected. Lot I. was after-milked during the first and 

fourth weeks of the experiment, Lot III. during the second and 

fifth weeks, and Lot II. was after-milked every other day 

during the first two weeks and last two weeks. The trial lasted 

five weeks. The summary data of the main experiment are 

given in the following table :— 
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Regular Milking. ~ Residual Milking. TOTAL: 

Lot Week. | 

Milk. | Fat. | Fat.|' Milk. | Fat. | Fat. Milk. 

| 2 || per |, per 
Ib. lb. cent. || Ib. lb. pets lb. 

T | 1,386°6| 53°94] 3°89] 67°55] 4°92 9°I | 1,454°15 
1 PME 3772S: 53°70) 3° GO| ord sey 1h, 7 18 
| 4 | 1,100°4) 43°98} 4°00] 50°55] 3°94, 7°79) 1,150°95 
( 5lts70'61, 46°82).4°00|| -..: Velo NVI ZO"6 

nae Tat 3e2| 54°00] 4acr2'|l\ 's2: Se, jleehet yell Bs 3 372 

11.4) © ° ~\}1,303°8] 54°23] 4°16|) 57°95, 5°53, 9°54 | 1,361°75, 
>| f\1,081'1}| 46°43] 4°29]| ... APieetiat ciTCOON ok 

Sx L) 4% 5\)1,084°5! 46°45 | 4°28|| 52°65] 4°80 9°11 | 1,137°15 

( Ina 4°L |, OO° 1S ACO7- ll: 2s. ee al eel at 
meee 2|1,396°9| 58°10] 4°16] 61°45] 5°25 | 8°54] 1,458°35 

ANT OOK3 5110451042 30'll, « .... wee | see |] 1,199°3 
N 5 1,220°3] 52°29) 4°29 | 48°65] 4°08, 8°38 eee 

Ge fe 4, EIS 1110797 4°08)||). So Wes Waburs 1 | 
3 || 7% ?\ | 4,087°3 | 166-27 | 4°07 || 186°95 | 15°70 8°40] 4,274°25 
= | & Malis, 451 Olnb44 169) 4°20 |" o3 Saal ane eh eter ued Bake) 
e 4 & 51} 3,405°2 | 142°72| 4°19 || 151°85 | 12°82 , 845 |! 3, 558°85 

me | {| 7,566°1 | 312°86|4°14]) .. Soon Mes eeit 7 SOO! 
| 151} 7,492°9 | 308-99 | 4°12 || 338°8 | 28°52 8°42 |.7,833°8 ‘st 

The cows were subjected to great fluctuations as to weather 

conditions, while the condition of the pasture further necessitated 

repeated changes of feeding, and the disturbing effect of these 

conditions is shown in the milk records. Several of the cows 

were also in an advanced stage of their lactation period (though 

the three lots were similar in this respect), which accounts for a 

rather rapid decline in the milk produced. 

As regards the regular milking, there is only a slight difference 

(less than I per cent.) in the production of milk and butter-fat 

in periods when after-milking was and was not practised, so 

that the yields obtained by the after-milking are essentially clear 

gain. 

The total yield of all cows during the whole period. was 

meneased by-339 Ib, (4’5 per’ cent.) and ‘the butter-fat ‘by 28°5 

lips (92 per cent.) “The average amount of milk obtained: by 

after-milking per day per cow was a little over 1 lb., containing 

0°09 |b. of butter-fat ; but the different cows gave very different 

amounts. The percentage increase in the production of fat was, 

as a rule, constant for each cow, and varied from less than 5 to 
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(in one case) 30 per cent. The breed scems to have nothing to 

do with the gain thus obtained, nor does the conformation of the 

udder. 

It also became apparent on studying the figures that the 

variations in the results were partly due to the milkers, some 

individuals being able to obtain more from the after-milking pro- 

cess than others ; a large extra yield often also meant that the 

“recular” milking had not been completely performed. Where 

the cows are milked clean at the ordinary milking, it is thought 

that the extra manipulation will not yield, on an average, more 

than about half a pound per day. 

Since the strippings are the richest portion of the milking, it 

follows that the average fat content of the whole milking is raised 

by adding these to the bulk. The above figures indicate that by 

thorough milking—ze., clean milking in the ordinary sense 

followed by manipulation of the udder—the average fat con- 

tent of a cow or a herd may be raised by o'r to 06 per cent., 

according to the thoroughness of the ordinary milking previously 

prevailing. 

Including cows tested by several farmers in the State of 

Wisconsin, as well as at the Experiment Station, some 150 cows 

have been subjected to these manipulation trials. Of these, 

about a dozen, which were normally inclined to give trouble at 

ordinary times, objected to the after-milking, the third manipu- 

lation being generally the part of the method they did not like ; 

the remainder of the cows, on the other hand, seemed to like the 

process. 

It was observed that the Hegelund manipulation had a ten- 

-dency to better maintain the flow of milk at its maximum during 

the lactation period. It is well known that there is no more 

certain method of drying off a cow than by leaving a considerable 

amount of milk in the udder for a number of milkings. The 

complete emptying of the udder, on the other hand, stimulates 

the glands into renewed activity. This is especially the case 

with heifers coming in. Single cases are on record showing that 

in some instances it has been possible to nearly double the pro- 

duction of young heifers in the course ofa couple of weeks, even 

when the frequent milking by the manipulation method was not 
begun until they had apparently reached their maximum yield. 
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RIPE AND UNRIPE HONEY. 

The Canadian Ministry of Agriculture undertook experiments 

in [901 to ascertain what differences might exist between honey 

taken from uncapped and capped comb. Honey from the 

former is known to bee-keepers as immature or unripe, and is 

generally held to have poor keeping qualities. Endeavour was 

also made to ascertain the effect upon extracted honey of keeping 

it in a closed vessel (a glass-stoppered bottle), and open to the 

air (a vessel covered with cheese-cloth). The honey was 

extracted from the uncapped and partially capped comb on 

July Ist (1901), and from the fuliy capped comb on August 6th; 

the analyses being made on October Ist. 

It was found that the honey from the the fully capped comb 

contained 4-5 per cent. less water than that from the partially 

or entirely uncapped comb. The difference in moisture content 

between the honeys kept in glass-stoppered bottles and in bottles 

covered with cheese-cloth was so small that no conclusions could 

be drawn as to the relative merits of these two methods of keeping 

honey. The honey from uncapped and partially capped comb 

was found to have decidedly poor keeping qualities compared 

with the other, several of the jars of unripe honey being 

fermented in October. 

Similar trials were again conducted in 1902. 

It was found that the considerable difference observed in the 

previous year between the water content of ripe and unripe 

honey was no longer apparent, although the latter contained a 

somewhat higher percentage. Evidently the character of the 

season has an influence in this matter, and it is quite possible 

that in some seasons the honey may be of practically equal 

quality. In the case of honey from the fully capped comb, it 

would appear that it absorbed moisture from the air to a slight 

extent when covered with cheese-cloth, and experiments are to 

be carried out to obtain further light upon this as well as other 

points. 
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THE PINE BEETLE. 

(Hylesinus piniperda L.). 

This is one of the most destructive of forest insects, and, in 

this country, is met with wherever pines are grown. 

FIG. I.—PINE BEETLE, MAGNIFIED ABOUT SIX TIMES. 

Description and Life History. 

_ The mature beetle* (Fig. 1) is about one-fifth of an inch long, 

dark brown or almost black in colour, and thinly covered with 

brown hairs.springing from little tubercles, which, on the wing- 

cases, are disposed in rows between lines of punctures. These 

rows of tubercles are continued to the very edge of the posterior 

margin of each wing-case, except in the case of the second row 

on each wing-case, counting from the middle of the back, where 

the hairy tubercles cease at the point where the wing-case 

begins to bend down towards the apex. The discontinuance of 

the tubercles in these two rows is the main point of distinction 

between this insect and H. mznor, Htg. ‘The latter, however, is 

as rare as the former is common. The feelers (antennz) are 

rusty brown in colour, relatively short, and end in jointed clubs. 

The thorax, except in the middle, is thickly covered with 

shallow punctures, but not disposed in rows as on the wing- 

cases. The larve are white, bent, and footless, with a brown 

head. 

The beetles pass the winter under a variety of cover, and 

take wing during sunny weather about the end of March. They 

at once congregate for breeding purposes on the bark of pines 

that have died or that have been felled during the previous 

eS The illustrations are reproduced, by permission, from Trans. High. & Agric. Soc. 
of Scot. 
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autumn or winter. Trees that have been dead longer than the 

period indicated are not attractive to the insects. All kinds of 

true pines, such as the Scots Pine, Black Austrian Pine, &c., are 

used for breeding purposes; and occasionally, though very rarely, 

the spruce, larch, and other conifers are also utilised. Trees or 

boughs of a size to carry thick rough bark are chiefly infested 

by the insect for purposes of breeding ; young trees, or branches 

with comparatively thin smooth bark, are largely avoided. The 

insects pair and proceed to bore into the bark, making a passage 

between the bark and the wood, the latter, however, being hardly 

broken. This passage has a slight bend at the starting-point, 

but afterwards is nearly straight (Fig. 2). It is usually about 
Hi} 

i 
FIG. 2.—MOTHER AND LARVAL GALLERIES, SHEWING TWO AIR-HOLES, NATURAL 

SIZE. THE MALE KEEPS NEAR THE ENTRANCE, WHILE THE FEMALE 

CARRIES ON THE WORK OF EXCAVATION. 

four inches long, and is generally supplied with one or more air- 

holes besides that by which the pair of insects entered. In 

making this gallery the dust is thrown to the outside, where 

its presence quickly attracts the attention of an experienced 

observer. 

As the gallery is proceeded with the female beetle lays about 

100 eggs, depositing them alternately on either side, and these 

produce larve in about a fortnight. The larve proceed to eat 

into the inner bark (bast) at right angles to the main passage, 
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and in a month or so they pupate, that is, form chrysalids, in the 

bark. -A week or two later the chrysalids change into beetles, 

which eat their way out to the surface. As it generally happens 

that a very large number of beetles breed in the same tree, the 

surface of the bark after the young beetles have emerged looks 

as though a charge of No. 6 shot had been fired into it. 

So far as dead or dying trees are concerned, the action of the 

insect up to this point is not of serious economic importance. 

So long as it can get such trees in which to breed, it will not 

attack healthy trees, but should suitable breeding material not 

be present, it may make its breeding galleries in comparatively 

sound stems, which will soon be seriously crippled, or killed 

outright. oe 

The young beetles generally appear in June, and they may do 

one or other of two things. They may either fly off to other 

pine stems that have been felled or have been dead for a few 

months, in which case they pair and breed just like their parents. 

In such an event we have what is called a double generation, 

that is, two broods in a single season. But more frequently the 

FIG. 3 —PINE SHOOT WITH SLICE REMOVED TO SHEW PASSAGE MADE BY 

THE BEETLE, 

young beetles do not breed in the year in which they are hatched. 

In this case they fly singly to the young shoots of the Scots or 

other pine, and into such shoots they bore, usually two inches 
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or so beneath the termina! bud. Having reached the pith, the 

beetle bores upwards, but the passage thus made is only occupied 

for food or shelter, never for breeding, which is only performed 

underneath the bark of trees in the manner just described. 

Asa result of the leading shoot of a stem or branch being 

hollowed out in the centre, it generally dies, or is broken off by 

the wind, and the trees become much deformed. They also lose 

a considerable quantity of their foliage, and the yield of cones 

may also suffer to a serious extent, a matter of importance in 

natural regeneration. It is to this action of the beetle that the 

chief sylvicultural damage is due. Trees so affected become 

characteristically mis-shapen, and are easily recognised, even at 

a long distance. Underneath infested trees, especially after a 

high wind in autumn, the ground will often be found thickly 

strewn with the tips of shoots, each with a cavity in the centre, 

and not infrequently containing the beetle. On young, vigorous 

trees, especially in a sheltered situation, the shoots do not so 

frequently break off, but the sickly appearance of the leaves, 

and an outflow of resin from the entrance hole, readily attract 

attention to the damage, and on cutting the shoot open the 

beetle will often be found at work in the central gallery. 

The result of the action of the insect ir destroying the ends 

of the branches, and frequently causing them to drop off, has 

earned for it in Germany the name of Wood Gardener or Tree- 

pruner, a designation first suggested by Linnzus. 

Young trees, though severely crippled and reduced to the 

condition of mis-shapen bushes, are not often actually killed by 

the pine beetle; but old trees, whose shoots are more exposed 

to the wind, and being thin, are easily broken off when injured, 

are often completely destroyed by the persistent attack of this 

insect. Such a result will most frequently be observed in the 

neighbourhood of a saw mill, or of any place where pine logs 

are stored. Often, when a small proportion of standard pines 

are retained to grow when a wood is felled, it is found that such 

standards become unhealthy and soon die. This result is due 

to the fact that the felling of the wood has provided the insects 

with abundant opportunities for propagation (stumps, stools, 

stems, &c.), and from these in the month of June the standard 

trees are invaded by swarms of beetles. If the change that is 
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induced in the appearance of their crowns be observed, the 

appropriateness of the name Tree-pruner will be at once 

apparent. 

Preventive Measures. 

Widespread and destructive as this insect is under irrational 

methods of forestry, it is by no means difficult to combat. This 

is secured either by preventing its getting suitable material in 

which to breed, or by providing it with such material, but taking 

care that the young beetles are destroyed before they have 

escaped from the places where they are bred. 

Most trees are felled in autumn and winter, and to leave pines 

lying in their bark in or near woods till the middle of the 

following summer is a sure way to propagate this and many 

other destructive forest insects. There need be no tear of the 

pine beetle breeding in stems from which the bark has been 

removed, but the barking of winter-felled pines is a somewhat 

expensive proceeding. The removal of the trees, or their con- 

version before the month of June, should always be attended to, 

but the ideal method of procedure is as follows. Let the trees 

felled in autumn or winter remain in or near the wood till the 

month of May, by which time they will have attracted most of 

the pine beetles in the neighbourhood. Before the end of 

May all such trees should be barked, and as, by that time, the 

stems will be thickly beset with larve, the bark can be removed 

quite easily. In delaying the process of barking till May the 

logs are not only rendered unfit to serve as future breeding 

places, but, what is most important, they are utilised as lures or 

traps, to which a large proportion of the beetles in the neigh- 

bourhood are attracted, and in which they are subsequently 

destroyed. On no account, however, must barking be delayed 

beyond theendof May. Thé bark removed should be deposited 

so that its inner surface, where the larve and chrysalids are 

found, is freely exposed to the sun and birds, and if this is 

attended to there is small chance of any of the young insects 

escaping. It is only when the bark is very thick that there is 

a likelihood of the immature insects completing their develop- 

ment in the bark after it is stripped off, and, in such a case, 

burning may be undertaken. 

Small brushwood does not offer satisfactory breeding facilities 
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for this insect, but it may serve the purpose for others, so that 

it is well to destroy it. Large branches, however, should be 

treated as recommended for stems. The Pine Beetle will also 

breed in the part of the stools above ground, and in the month 

of May the bark of stools should be pressed off by means of a 

spade, or other suitable tool, and, being generally thick, should 

be burned. 

All pines that die in the course of the summer should be 

felled and barked within two months. 

By attending to these simple directions most of the damage 

from which an important section of our forest trees suffers 

through the attack of this insect will be avoided.” 

THE Hop APHIS.* 

_ The chief insect pest with which the hop grower has to contend 

is the Hop Aphis (Phorodon humulz), also known as the Hop 

“Fly” or “Louse.” In former years, before the introduction of 

washing to combat this pest, the hop crop was often almost 

entirely destroyed by its attacks; hops would rise to famine 

prices, since so few could be picked from the gardens which 

partially recovered from the invasion or had escaped it wholly. 

The last general “black blight”? occurred in 1882, since which 

year washing has been universal among the good growers of 

hops, but even the past three years have seen attacks which have 

seriously affected the crop either in quality or in yield. Early 

in June the first symptoms of an attack are usually to be seen ; 

here and there among the hops wili be found a stout-winged 

green aphis, and on the underside of the unfolding leaves, near 

the tips of the shoots, minute wingless “lice” may be detected, 

the soft growing points of the plant being always the part first 

attacked. If the weather conditions are favourable and nothing 

is done, the aphis multiplies with inconceivable rapidity ; in a 

week or two the undersides of all the leaves become dotted over 

with wingless lice of all sizes, while the sticky exudations from 

* Copies of this article, in leaflet form, may be obtained free of charge and post 
free, on application to the Secretary, Board of Agriculture, 4, Whitehall Place, 
London, S.W. is 
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the insects coat the leaves below and give them a dark, shiny 

appearance. Finally, this “honey dew ” turns black, the grow- 

ing shoots shrivel and curl, and the development of the whole 

plant ceases. Sometimes after such a “ black blight” the plant 

clears itself later in the season, and should heavy. rain wash the 

leaves, it will put forth a little new growth on which a few hops 

will be carried. Should the conditions be less favourable for the 

rapid multiplication of the aphis, lice may be found on the plant 

during the whole season and will then harbour in the cones of 

the hops ; as they die there the remains turn black owing to the 

invasion of a fungus, and the hops, after picking and drying, 

will be found with black cores, by which their value is much 

deteriorated. 

Description and Life History. 

The Hop Aphis belongs to the large family of plant lice, 

which includes many of the most characteristic pests of the farm 

and garden, such as the well-known “ green fly” of the rose, the 

black “collier” which infests the tops of broad beans, the black 

cherry louse, the lice of apples, plums, and currants, the aphis of 

corn and of the turnip, &c. 

The mature form of the Hop Aphis is about one-eighth inch 

long, with a plump body and three pairs of legs; the mouth is 

prolonged into a proboscis adapted for piercing the leaves of the 

plant and sucking the sap upon which the insects live ; towards 

the extremity of the abdomen are two tubes from which exude 

the sticky “ honey dew.” ‘Two pairs of transparent wings may or 

may not be present ; for both winged and wingless female forms 

occur, the former being generally distinguished as “fly” from 

the wingless “lice” ; there is also a winged male. 

Two cycles of life history are known; one complete on the 

hop, the other involving a migration from the sloe, damson or 

plum back to the hop again. 

In the frst cycle the wingless female form hibernates in the 

sround and crawls on to the hop plant in the spring, when she 

immediately begins to deposit living young upon the soft leaves. 

These young in their turn begin to reproduce themselves with- 

out the inter, ention of a male for many generations, multiplying 

with astonishing rapidity. Some of these lice enter the pupal 

state, from which they emerge as winged females and fly to 
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other hop plants, where they again reproduce themselves 

asexually. Finally, towards the autumn most of the lice turn 

into. pupe, and emerge as winged females and males, which 

copulate before leaving the hop. Some of the wingless females 

go to ground before winter and hibernate until they can resume 

their asexual reproduction on the young hop in the spring. 

In the second cycle the winged female, after fertilisation by 

the male in autumn, leaves the hop and flies to the sloes, damsons 

or plums, where she deposits eggs near the tips of the shoots 

and in the forks of the twigs. In the spring these eggs hatch 

into lice, which in May or early June develop wings ; the winged 

females then fly back to the hops, where they reproduce living 

lice as before described for ten or twelve generations before 

fresh winged forms are developed. It is the enormous rapidity 

with which the wingless forms reproduce themselves that con- 

stitutes the danger of an attack of the Hop Aphis; the whole 

plant may become completely smothered in lice if neglected for 

a week or two. This latter cycle is the most important. 

Natural Enemtes, 

The lady-birds, both in their adult and larval forms (when 

they are known in the hop gardens as “niggers” ), are great 

devourers of aphis, and are sometimes numerous enough to keep 

a mild attack in check. 

The lace-wing fly, which lays its white eggs in little groups, 

each supported on a long stalk, on the underside of the leaves 

of the hop and other plants, devours great numbers of aphides 

when in the larval stage. 

Several species of chalcid fly are parasitic upon aphis ; 

they lay their eggs in the living oe the interior of which is 

devoured by the larve. 

| Treatment. 

The only way of dealing with the Hop Aphis is to spray or 

“wash” the hops with a mixture containing soft soap as a basis. 

As the aphis secretes something of a sticky or waxy nature, 

it is not readily wetted by pure water ; the presence of the soft 

soap causes the wash to touch the aphis, and as it dries the thin 

layer of soft soap clogs the breathing pores and kills the insect. 

A few growers use soft soap alone ; the majority add a decoction 



80 THE Hop APHIS. 

of quassia chips, the bitter principle of which is either directly 

poisonous to the aphis or renders the leaves distasteful to those 

which escape. Paraffin reduced to a fine emulsion in the soft 

soap mixture is also employed; though extremely effective, 

killing the aphis at once, it requires to be used with great care. 

However carefully the emulsion is prepared, the paraffin has a 

tendency to separate and collect in sensible drops, which scorch 

any foliage on which they fall. Mr. Cousins, late of the Wye 

College, overcame this difficulty by dissolving naphthalene in 

the paraffin, thus rendering it heavier and diminishing the 

tendency to separate. There are also other patented prepara- 

tions, but the majority of growers still use quassia and soft soap. 

The soft soap should be carefully selected ; it should be 

newly-made, and from such kinds of oil as do not yield hard 

flocks of curd when the soap is mixed with hard water. It is 

advisable to test beforehand the lathering powers and the 

character of the curd that is formed by dissolving + 0z. of the 

soap in question in half a gallon of water, shaking well, and 

observing the stability of the latter, and whether any curd 

separates on standing.. The amount of soap to be employed 

varies with the hardness of the water ; with soft water 4 lb. per 

100 gallons will be sufficient, while hard waters often require 

8 or 10. Large quantities of soft soap will scorch tender 

foliage ; hence when the water is hard it is advisable to have 

an analysis made, as it 1s often possible to reduce the hardness 

by adding a little carbonate of soda. 

Six pounds of good quassia chips are simmered for two hours, 

with just enough water to keep the mass liquid ; the decoction 

is strained off, and the soft soap is stirred in till it dissolves, a 

process which may be assisted by further boiling. This stock 

mixture is diluted down as required with cold water to 100 

gallons, 

Many forms of spraying machines are used for distributing the 

wash. For small gardens, a hand machine with two nozzles on 

flexible tubes is used, but large acreages require the use of horse 

machines holding about 80 gallons of wash, the double or triple- 

acting pump being driven from the wheels of the machine as it 

moves along. From an account of competitive trials of various 

machines, the Journal of the Royal Agricultural Soctety for 1899, 
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p. 548, may be consulted. The spray should be fine, but not so 

fine as to become practically a mist, the object being to drive 

the wash with sufficient force to thoroughly wet every leaf of 

the growing plant. The amount of wash required will vary 

with the machine and the state of the bine. For a fully-grown 

garden, 200-400 gallons per acre will be needed. 

Washing should begin as soon as lice are detected on the 

young leaves. It is almost impossible to clean the garden if 

once the aphis is allowed to get astart. In bad seasons washing 

may have to be repeated again and again, practically continuously 

throughout June, July, and early August. Every effort should 

be made to get the plant clean before the hops begin to form, as 

it is impossible to reach the aphis if once it gets a lodgment 

inside the cones of the hop. For this reason a late attack of 

aphis is the most dreaded by the hop-grower, because he is then 

powerless to stamp it out, though washing right up to the time 

of picking will keep down the numbers which enter the hop. 

The lower leaves and laterals, and suckers about the base of the 

plant, should be stripped away, as they harbour lice and are 

difficult to wash. | 

The cost of washing on a large scale amounts to about 20s. 

per acre for both materials and labour, but much depends on 

the proximity of the water supply. 

As the hop aphis in the main migrates from the sloe, damson 

and plum to the hop, the use of the Caustic Wash, described in 

Leaflet No. 70, on the fruit plantations in the winter will tend 

to diminish the attack on the hops in the following summer by 

destroying the eggs of the aphis. 

A rather stronger preparation of the wash above described is 

equally effective against other kinds of aphis. It is particularly 

necessary to attack those infesting the apple and plum at an 

early stage, for they very soon cause the leaves to curl and pro- 

tect themselves from any possible spraying. 

Other Insect Pests of the Hop. 

The Hop Flea (faltica concinna), a near relative of the 

common Turnip Flea Beetle, is often a serious trouble to hop- 

growers, In early spring it attacks the young bine and devours 

the first leaves. Towards harvest it harbours in the hops them- 

G 
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selves, which it riddles with holes as though a charge of small 

shot had been fired at them. No wash is effective against these 

active little pests, but as they harbour under the clods on the 

ground their numbers can be materially reduced by running 

chickens in the hop gardens. In the early spring dusting soot 

and lime over the hills has been found useful. 

Various bugs, like the Needle-nosed Hop-bug (Cadocorzs 

fulvomaculatus), Jumpers (Euacanthus interruptus), &c., and 

Earwigs (Porficula auricularia) occasionally attack hops, especi- 

ally where they are grown upon poles. Shaking or jarring the 

plants over a tarred board for the former and trapping for the 

latter are the only possible remedies. 

DESTRUCTION OF WEEVILS ON THE ROOTS OF POT PLANTs. 

In cases where the roots of plants in pots are attacked by 

weevils or maggots the plants may be watered with the follow- 

ing mixture :—Dissolve 1 quart of soft soap in 1 gallon of 

boiling soft water, and add 1 pint of crude carbolic acid. Mix 

"the whole into an emulsion by means of a force pump. This 

mixture will keep some time if bottled and kept air-tight. 

When used, dilute with thirty times the amount of water. It 

is best to remove a little of the earth round the roots before 

watering with this mixture. Should the emulsion become semi- 

solid, it may be dissolved in some warm water first. This 

mixture has been found very successful in treating the larvz 

of weevils and flies attacking the roots of plants, and is better 

than a mixture of carbolic acid and water alone. 

GROUND BEETLES AND STRAWBERRIES. 

Several species of ground beetles attack strawberries, including 

the following: Harpalus ruficornis, Fabr., Omaseus vulgaris, 

Linn., Steropus mandidus, and Calathus crsteloides, Panzer. 

These beetles attack the berries at night, usually just when 

the fruit is ripening. The insects remain under the earth, straw 

or grass between the rows during the day, making holes in the 

soil and having regular runs opening through the litter. Green 
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fruit is: also attacked, the skin being eaten. away, the seeds 

usually being left intact. There are, nevertheless, records of 

the seeds also being eaten, the ground being described as being 

covered with a powdery deposit, caused by the seeds eaten off 

the berries. 

The most destructive species appears to be H. ruficornes, 

which is winged, and which evidently migrates in large 

numbers. 

These beetles will feed on other substances, such as live 

worms, meat (cooked and uncooked), &c. 

Treatment. 

The only successful plan is to sink small pudding basins in 

the soil between the plants every few yards and baiting them 

with lights and sugar water. The beetles swarm to this, and are 

unable to crawl back up the sides of the basins. Similar good 

results have been gained by using ordinary jam pots or glass. 

jars. 

Probably poisoned baits would act well, but trapping, as given. 

above, isa well-tried and most successful plan. 

THE RASPBERRY BEETLE. 

The Raspberry Beetle (Byturus tomentosus) is one of the 

regular raspberry pests, occurring in more or less abundance 

every year in this country. Besides the raspberry, it also at- 

tacks the cultivated and wild blackberries, and gardens may 

often be invaded from the latter. The beetles generally attack 

the opened blossoms as early as the middle of May, eating their 

way right through them ; but if the blossom is backward they 

may eat the unopened bud. When the fruit is ripening the 

larvee attack it, living in the receptacle and sometimes crawling 

over the fruit. The fruit attacked by these maggots is usually 

deformed and stunted, and often shrivels up altogether. 

The beetle is. dark brown in colour, with a dense golden- 

brown pubescence, which may assume a dull greyish hue; the 

legs are reddish-yellow or reddish-brown. The beetles fly 

readily in bright weather. In length the mature beetle is. 

G2 
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about a sixth of an inch. As soon as the flowers open the 

beetles, as already noticed, feed upon them, and deposit eggs 

singly deep in a blossom, often just as the bud is opening. The 

larva is of a dull yellow colour, with brown markings, though 

the colour varies somewhat, and some specimens are almost 

grey. It has six jointed legs in front, and two pointed curved 

spines behind. The maggots are full-grown about the time the 

fruit is ripe. They are then about a third of an inch long, and 

a cylindrical process acting as a proleg may be noticed beneath 

the last segment. When full grown they leave the fruit and 

crawl to some shelter, such as crevices in the poles, under the 

rough rind of the canes, or the earth around the stocks, There 

they pupate and remain all the winter, the beetles emerging in 

the spring when the flower-buds are bursting. 

When large numbers of the beetles are noticed about the 

raspberries in May or early June, it would be well to go over 

the beds, holding a tarred sack or boards on each side of the 

rows, and jar the beetles on to them. This should be done on 

dull days, as the beetles are very active in bright sunshine, and 

‘ would fly some distance. 

All prunings and rubbish should be burnt in the winter, so as 

to destroy pupe ; the old bearing wood should always be burnt, 

In the early spring paraffin and ashes might be hoed into the 

- ground near the stocks. 

HINTS ON THE SELECTION OF PORTIONS OF DISEASED 

PLANTS INTENDED FOR INVESTIGATION. 

Mutual disappointment on the part of sender and receiver 

is too often experienced, when plants, supposed to be diseased, 

are submitted for examination. Principal among reasons for 

this state of things, are one or more of the following :— 

1. The fragmentary nature of the material sent for investiga- 

tion. 

2.-Lack of care in transmitting = the specimen arriving 

shrivelled or dead. | 

3. Absence of information as to the conditions under which 

the plant grew. 
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The following suggestions, if acted upon as far as practicable, 

would materially assist in reducing the number of such dis- 

appointments. 

In selecting material, endeavour to illustrate every phase of 

the disease from the earliest indication of its presence up to the 

death of the part affected. In the case of an epidemic among 

herbaceous plants, cereals, &c., one or several entire plants 

should be sent. Detached leaves alone are as a rule useless, 

The root, after the soil has been shaken off, should be sent if 

practicable, as in many instances the primary cause of trouble 

is located there ; the stem and leaves as a result of this root- 

disease, become limp and very susceptible to the attacks of 

fungi. Now it is obvious that examination of leaves or stem in 

a case like the one just described, would fail to indicate the 

primary cause of disease in the plant. 

Material for transmission through the post should be care- 

fully packed in a box and wrapped up in waterproof paper. 

Never use cotton-wool for packing. Specimens sent in letters 

or paper parcels usually arrive dried up and useless. 

Information as to the conditions of life of diseased plants is 

of value. If grown out of doors, the nature of the soil, drainage, 

aspect and surrounding vegetation should be noted. When 

crown under glass, state average temperature, humidity, method 

of watering, kind of fertiliser used ; also whether an apparently 

similar kind of disease had been previously observed. 

In addition to the living material as indicated above, it is 

always of advantage to receive characteristic examples of the 

disease in various stages, preserved in methylated spirit. 

YELLOW SpoTs ON BLACK CURRANT BUDS AND LEAVES. 

The Board are sometimes asked whether the small yellow 

spots, visible on the buds and leaves of the black currant, have 

any connection with the Black Currant Mite (Erzosyphes ribis). 

Aithough at one time there was supposed to be such a connec- 

tion, further investigation has shown that these “ galls” are not 

due to the mite, but are “ glands.” or organs secreting a pungent 

oil, and are in fact not diseased, but healthy structures natural 

to the younger parts of the black currant plant itself. 
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INSURANCE. AGAINST. LIABILITIES UNDER. THE WORKMEN S 

COMPENSATION ACT, I900. 

The Board of Agriculture have recently made enquiries with 

regard to the character of the policies issued at different rates 

of premiums by the leading insurance companies in connection 

with the insurance of farmers and others against the liabilities 

imposed upon them by the Workmen’s Compensation Act 1900, 

and other Acts. Soon after the introduction of the Act of 

1900, farmers’ insurance policies were offered at as low a 

premium as 3s. per 4100 of wages paid. But there has since 

been a readjustment of these premiums, and the rates now 

charged by the leading insurance companies range from 5s. for 

every £100 of wages paid. This premium (5s.) is for a policy 

which provides for compensation, on the basis of the Workmen’s 

Compensation Acts, 1897 and 1900, for all accidents occurring 

to workmen in the course of employment in agriculture, and 

which covers in addition the liability of farmers and others in 

connection with accidents to their servants under the Employers’ 

Liability Act 1880, the Fatal Accidents Act: 1846, and ‘at 

Common Law. In some cases the rate charged for a policy of 

this kind is 5s. per £100 of wages paid, with a minimum of 

7s: Od.; im Others itisios: with a minimum of tos. 

In cases in which it is desired that the policy should cover 

compensation for accidents for the first two weeks’ disablement 

(which is not provided for by the Workmen’s Compensation 

Acts), the premiums range from 6s. per 4100 of wages paid. 

Some companies charge a premium of 8s. for this class of policy, 

with a minimum of 12s. Policies are also issued which not only 

afford protection against the legal liability of employers, but 

also provide compensation where there is no legal liability. In 

the latter case, however, the weekly payments in cases of dis- 

ablement are limited by some companies to 26 weeks and the 

amount payable at death to 4100. 

_In taking out a policy, therefore, insurers should make careful 

enquiry as to the extent of the liability covered by the 

policy. In this connection the following hints from a leaflet 
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prepared for the Agricultural Organisation Society by Mr. W. 

Fitzherbert-Brockholes, may be of interest :— 

To insure satisfactorily and well, it is necessary to bear the following points in 
mind :— 

1. Ascertain the soundness of the company in which you think of insuring. 
2. Beware of the drawbacks and risk of insuring against legal liability only. 
3- See whether there be any time limit in compensations for disablement, or any 

reduction in the minimum of 4150 and maximum of £300 in cases of death. 

4. Consider whether it is not advisable to include the first 14 days in your 
insurance. 

5. Kemember to add the value of any board, lodging, house-rent, &c., to the actual 
wages paid when making up your estimate for the purpose of an insurance policy ; 

also, bear in mind that females employed in any kind of farm work come under the 
provisions of the Acts. 

6. Be sure to include a margin for “casual labour” in the calculations of wages 
paid ; and, also, that the wording of the policy distinctly covers accidents happening 

to workmen -in the employment of the insured wherever they may be in the United 
Kingdom. 

7. Examine carefully the wording of the policy so as to make certain it conveys 
clearly the conditions you desire. 

8. When you get your policy, carefully study the regulations laid down for insurers 

to follow, and bear them in mind, lest you may forfeit some of the benefits to which 

you are entitled through some oversight or neglect. 

¢ ?] 

COMPENSATION FOR MILK LOST IN TRANSIT BY RAIL. 

The Board of Agriculture have been in communication with 

the Great Western Railway Company with regard to certain reso- 

lutions addressed to the Department by the North-East Somerset 

Farmers’ Club, and by the British Dairy Farmers’ Association, 

as to the payment of compensation for milk lost and for milk 

churns lost or damaged while being conveyed on the Company’s 

system. The Board are informed that the Company will be pre- 

pared, as they have been in the past, to consider claims in respect 

of the total loss of churns of milk in transit, and will not refuse to 

make reasonable compensation in such cases, contributory 

negligence on the part of the senders or consignees being, of 

‘course, taken into consideration. The Company will also not 

object to consider claims made for reasonable compensation in 

respect of milk lost or churns damaged, having regard to.the 

circumstances under which the loss or damage occurred. 
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COMMITTEE ON DIPPING OF SHEEP. 

The Board of Agriculture have appointed a Departmental 

Committee to investigate experimentally, and to inquire into 

and report upon :— 

1. The composition and essential constituents of efficient dips 

and other preparations for the treatment and dressing of 

sheep, and their effect upon the animal treated or dressed, 

and upon the parasites and other organisms for the 

destruction of which they are used. 

2. The methods in which such dips and other preparations 

should be employed, and the appliances and facilities 

requisite for the purpose. 

3. The times and intervals at which sheep should be treated 

or dressed, regard being had (a) to the life-history and 

characteristics of the sheep-scab acarus and of the other 

parasites and organisms of sheep which require external 

treatment, and (0) to the practical conditions under which 

sheep-farming is carried on in various parts of the United 

Kingdom. 

The Committee consists of the following gentlemen, viz. :— 

Mr. Laurence Hardy, M.P. (chairman) ; Sir Henry Hall Scott ; 

Dr. Thomas E. Thorpe, C.B., F.R.S., Director of the Govern- 

ment Laboratory ; Professor Edwin Ray Lankester, M.A., LL.D., 

I’.R.S., Director of the British Museum (Natural History Depart- 

ment); Mr. J. Bowen-Jones; Professor John Rich Campbell, 

B.Sc., one of the Assistant Secretaries to the Department of 

Agriculture and Technical Instruction for Ireland ; Mr. A. C. 

Cope, M.R.C.V.S., Chief Veterinary Officer of the Board of 

Agriculture; Mr. John Craig; Mr. Matthew Flanagan, J.P. ; 

Mr. M. Hedley, F.R.C.V.S., one of the Chief Inspectors of the 

Department of Agriculture and Technical Instruction for 

Ireland ; and Dr. William Somerville, one of the Assistant 

Secretaries of the Board of Agriculture. Professor Winter, 

M.A., University College of North Wales, Bangor, is the 

Secretary to the Committee. | 
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GRAIN FREIGHTS IN I9OI AND 1902. 

Freights on grain from some of the chief exporting countries 

were lower in 1902 than for several years previously. From San 

Francisco, Odessa, Bombay, and the River Plate they stood at 

about the level of 1897, but from New York the average rate 

was nearly the same as in I90], viz., 4s. 9}d. per ton, or about 

14d. per bushel, as against 4s. 5d. in the preceding year, which is 

probably a lower rate than has ever been continuously in opera- 

tion for so long a period. In December, 1901, and January, 1902, 

it fell to 1d. a bushel, but at the end of the latter month an 

agreement was made between the principal Transatlantic lines 

fixing the minimum grain rate at 14d. per bushel, and since then 

quotations have remained at 4s. 11d. per ton. 

_ The following average annual rates for the past six years have 

been calculated from the Corn Trade News :— 

1897. 1898. | 1899. | 1900. IQOI. 1902. 

per ton. | per ton. | per ton. ; per ton. | per ton. | per ton. 

Se uGcmlase. dul is. eu leas dea. sion de luis.“ dk: 
New York to Liverpool | 9 6 | 10 7 Ov 12k" | TE 4 4.527). 4 OF 
San Francisco to United 

Kingdom ... 22 34.25, 10: -|:.30.-0 -|-$9.. 12.) 36 10} |:22 .8 
Odessa to London, | | 

Havre, Antwerp, or | 
Rouen é 8 8 | to 2 8 IO Io 113 8 92 | 8 .4 

Bombay to Liverpool .. LE 3.7 lO Ga) Ef es tO TEs ora 2 Te OF 
River Plate (down 

river) to the United / 
Kingdom ... STO cal TS. Belson IMTS. I2 11g | It 5 

The charges from New York are for what are known as “berth 

rates,’ that is for accommodation in ships carrying a general 

cargo, and they frequently vary very considerably from month 

to month according to supply and demand. The rates for “ full 

cargoes,” that is, for a ship loaded only with grain, are lower than 

berth rates—being, according to the Weekly Freight Circular, 

from Is, 6d. to 2s. 3d. per ton from New York to the United 
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Kingdom, but the quantity of grain thus brought to this country 

is apparently small. 

The rate in 1902 from Odessa to London, Havre, Antwerp, or 

Rouen was 8s. 4d. per ton, the next lowest rate to that from New 

York. From Bombay it was 12s. 103d.,and in 1902 the imports 

from India exceeded those from either Argentina or Russia. 

From the River Plate it was 11s. 5d. from “down river” ports, 

such as Buenos Ayres, and 13s. od. for “ up river” ports, such as 

Rosario, while from San Francisco the rate was 22s. 8d. per ton, 

compared with 36s. 1od. i the preceding year, a reduction which 

seems to be reflected in the increased quantities of wheat 

received from the Pacific coast of the United States. 

In addition, however, to ocean transport, the bulk of the grain 

coming to this country has to bear considerable charges for 

movement to the port of shipment. In the case of the United 

States, information is given in the Statestical Abstract of the 

United States as to the average cost of transport from Chicago 

and St. Louis to New York and to ports in the United 

Kingdom. Complete figures are not yet available for 1902, but 

for 1901 the through rates were appreciably lower than in any 

preceding year, and it is believed that there was a further decline 

in 1902. 

I‘rom Chicago to Liverpool the average rate in 1901, according 

to the Chicago Board of Trade, was 21.47 cents per 100 lb., or 

slightly over £1 per ton, compared with 27s. 6d. in the preceding 

year, a fall no doubt largely due to the decline in ocean freights, 

while from St. Louis, which is now nearer the centre of the wheat 

belt than Chicago, the rate is put at about 21s. 10d. per ton 

compared with 28s. 7d. in the preceding year (1900), which had 

up to then been the lowest recorded figure. 

The general reduction in railway rates in the United States 

since 1880 is well known, but it may be pointed out that there 

seems to have been a decided decline in the past few years, 

which, combined with low ocean freights, has largely diminished ~ 

the cost of transporting grain from the interior of the United 

States to Liverpool or London, compared, for instance, with a 

year as recent as 1893. 

The charges in the two years are reported to have been as 

follows :— 3 
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1893. 1gOI, 
per ton. per ton. 

Seu di Si ed 
( By lake and canal ok 9 10 se S10 

Chicago to New York...4 By lake and rail eer Ese at nae S 8 
By all rail sa aa 22 10 a 14 Oo 

St. Louis to New York.,. By rail ... rhe ae 20427 18 oO 
St. Louis to New Orleans . By river (in sacks) ue Tor" 4 9 4 

Do. Do. (in bulk) ae 1Onw 2 Re 6; 7 
Chicago to Liverpool .... By rail ands.s. ... ae 3b aO see 20F Oo 
Chicago to London _... Do. “i a 35:1 21S 
St. Louis to Liverpool: Vza@ New Orleans a 22 10 14 9 
St. Louis to Liverpool: Vid New York ... “ah 33 9 21710 

50 far, then, as concerns the exports from the United States— 

and it is these exports which largely control prices in this 

country—it may be said that the advantage which the British 

farmer enjoys by his proximity to the home market has been 

further diminished in recent years, and does not now amount 

to more than from 15s: to 20s.-per ton (or 3s.:2d. to 4s. 4d. per 

quarter) in the case of the bulk of the grain coming through the 

Atlantic ports. 

Little information on this subject is available for other 

countries, but in the Argentine Republic it would seem that a 

rate of 10s. to 15s. per ton would cover the railway charges on 

a large part of the produce, which, added to the freight in Igo1, 

would make, roughly, an average charge to the United Kingdom 

of something like 25s. per ton. 

CO-OPERATIVE BREEDING OF STOCK. 

It is well known that the best means of improving stock is 

by breeding only from:superior animals. The cost of pure-bred 

bulls, &c., from which to breed is, however, beyond the means 

of the smaller farmers and others possessing only a very few head 

of cattle, while these cattle are, on the other hand, usually of 

poor quality, ,and just the type which stand in most need of 

improvement. This difficulty is partly met by hiring sires for 

service, but here again the private owner, if he does not wish to 

lose by the cost of good animals, is obliged to put the fees at a 

higher figure than small owners can conveniently afford, even 

although they may realise fully the advantages to be gained by 

the employment of pure-bred sires. 
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Agriculturists can, however, do much in this direction, as in 

so many others, by adopting a form of co-operation which has 

proved very successful abroad, and which has, within the past 

few years, been adopted with equally satisfactory results by two 

or three agricultural societies in this country. It consists simply 

in combining for the joint purchase and ownership of pure-bred 

bulls or other animals, which are then hired out at a very 

moderate fee among the farmers joining such a combination. 

Or the improvement of stock may be taken up by any ordinary 

agricultural society purchasing one or more bulls for the use of 

its members. If the sires are hired out to persons other than 

members of the society, at an enhanced fee, the net expense of 

procuring and keeping the animal is naturally much reduced. 

This form of co-operation has now been adopted by at least 

two English societies,* viz., the Northumberland Agricultural 

Society and the Leek and District Agricultural and Horticul- 

tural Society ; and their rules may conveniently be taken as 

illustrating the practical working of the scheme. The following 

are the regulations of the Northumberland Agricultural Society 

for the use of their pure-bred bulls:— 

“Inclusive fees to be paid at first service to the party who has 

charge of the bull :— 

“By members of the society ... 4s. each cow 

“ By non-members Bos er OS: - 

“By agricultural occupiers whose 

annual rental does not exceed 

£50; hinds or shepherds... 1. As. 2 

“No cow will be served by any of the society’s bulls that has 

been served by any other bull within six weeks previously. 

“The total number of cows that may be served in any one 

year by any of the society’s bulls is limited to 70, of which not 

more than eight are to be the property of one owner, other than 

the party who has charge of the bull for the time being. 

“The party who keeps a bull has no claim or preference in 

the purchase of calves. 

* The Board are indebted to the Secretaries of these two societies for copies of 
their rules, and for the other particulars kindly furnished concerning their working. 
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“No member of the society may have the use of one of these 

bulls until his annual subscription to the society has been paid.” 

The bulls are purchased by the society as required. They 

are kept by farmers in the county, but remain the property of 

the society. The fees become the property of the person who 

keeps the bull, to repay him for the trouble and expense to 

which he is put. Whilst purchasing bulls of good quality and 

breeding, the society limits the price given for each to thirty 

guineas, and its experience has been that the loss incurred 

upon each bull is something like £12 to £14, ze., the difference 

between buying and selling to the butcher. So far, no applica- 

tion has been made for a bull of any breed other than Shorthorn. 

The Leek and District Society has the use of two pedigree 

bulls, which the owner has placed in charge of the Agricultural 

Committee of the Society for the benefit of the members residing 

within the Leek Parliamentary Division. 

The rules of this society are on similar lines to those quoted 

above, but the fee to ordinary members (subscribing 5s. per 

annum), and to cottagers or labourers keeping not more than 

five head of horn stock (and subscribing 2s. 6d. per annum), is 

5s. per cow. To non-members the fee is tos. 

Fees are paid at first service ; but it is understood that no cow 

may be served more than twice, as if she does not hold at the 

second service she is evidently such an uncertain breeder that it 

is in the interests both of the society and of her owner that she 

should be left alone. | 

Other rules in force in the Leek Society are the following :— 

No cow which has cast her calf shall be served by either of the 

bulls for a period of three months, under a penalty of five guineas. 

The person who keeps a bull has free service of the same for his 

cows, and it is suggested that each bull shall stand for three 

months at a place. 

No limit is laid down by the Leek Society as to the total 

number of cows which may be served by a bull; nor is it 

anticipated that any difficulty will arise from the farmer who 

keeps the bull using it for too many cows, which might be unfair 

for the other members. Still, it would probably be better, as is 

done in the Northumberland Society, to place a limit upon the 

total number of cows to be served. 
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THE PREPARATION AND USE OF DRIED POTATOES.* 

Enquiries have been recently made concerning the preparation 

and use of dried potatoes in Great Britain. Particulars re- 

lating to this subject are not readily accessible, and it has 

been considered desirable, therefore, to publish the following 

summary of the information collected by the Imperial Institute 

with reference to the use of dried potatoes in this and other 

countries. 

Dried vegetables and fruits are employed to a very much 

creater extent in Germany than in Great Britain, chiefly owing 

to the fact that supplies of fresh produce cannot be obtained 

there all the year round as in this country. Desiccated 

vegetables have become, in fact, a staple article of food in 

Germany, being regularly supplied to the army and navy, and 

they are also extensively employed in the mercantile marine 

and in the German Colonies. With special reference to 

potatoes, it appears that in Germany one-half of the annual 

crop, which in I901 amounted to 48,687,000 metric tons, is 

consumed directly as human food, and large quantities are also 

utilised for feeding stock. In these circumstances considerable 

attention has been devoted to the desiccation of potatoes, 

thereby enabling them to be stored without loss of nutritive 

properties for a much longer period than the raw produce, and 

during recent years great improvements have been effected in 

the desiccating process. . 

In America a considerable demand has also arisen for supplies 

of desiccated vegetables in the various mining districts, and, 

consequently, their manufacture has been commenced in Canada 

and the United States. A few years ago large samples of six 

different varieties, including potatoes, prepared in Ontario, were 

forwarded to the Imperial Institute and were transmitted to the 

War Office for trial. 

The forms in which dried potatoes are usually prepared are 

(1) slices or chips, and (2) granules or groats. The former 

variety does not appear to be prepared in Great Britain, 

* Advance copy of an article to appear in the Bulletin of the Imperial Institute, 
iINowe2: 
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although a quantity is imported in this form from Germany. 

The amount thus imported cannot be ascertained, however, as 

the different vegetables are not separately dealt with in the 

returns. The preparation of dried potatoes in this country is 

stated to be restricted to the granulated or groat variety, but 

these are only consumed to a very limited extent at home, 

being chiefly employed on board ship or in countries where 

fresh potatoes are not readily obtainable, and also to some 

extent in the army and navy. The quantity prepared here 

cannot be definitely ascertained, but it is believed that, owing 

to the present facilities for preserving vegetables in a fresh 

condition, the production, which was never very large, is now 

steadily diminishing. Factories for the preparation of dried 

potatoes and other vegetables exist in Essex, in Wigtownshire 

and in Ireland. 

The price of the granulated potatoes fluctuates with the cost 

of the raw material, but a wholesale quotation to the trade, 

recently given by one of the principal manufacturers, was 30s. 

per cwt., packed in 56-lb. tins. It may be noted that 3 oz. 

of the dried potatoes are equivalent to 1 lb. of the fresh 

vegetable. 

When used for human food the dried potatoes are treated 

with a certain quantity of boiling water, allowed to stand for 

several minutes in a hot place, and then served as required. In 

addition to their use as a single vegetable, dried potatoes are 

also employed as one of the principal ingredients in the mixed 

vegetables which are largely utilised in a compressed form for 

military and other expeditions. A largely-used formula for 

such preparations is as follows :— 
é 

) Potato. ... ae sie)e \..° 4O.per cent. 

Carrot 2); Sais he Mas BOR, 

Cabbage... ss Bs: Mao LORT Ls 

Turnip 10 

Seasoning herbs (onion, leek, 

celery, parsley, parsnip, etc.) 10 »? 

Precise information concerning the methods employed in 

the preparation of dried vegetables, including potatoes, is not 

readily obtainable, as manufacturers are very reticent in sup- 
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plying details regarding the processes they adopt. The following 

methods of desiccation have been employed for the purpose :— 

(1) Desiccation by a rapid current of dry air at the 

ordinary temperature. 

(2) Drying in hot-air chambers. 

(3) Drying in heated vacuum evaporators. 

Of these the second and third have received most general 

application. | | | 

It is believed that most of the granulated potatoes prepared 

in this country are manufactured by Edwards’ patented process. 

In the form of slices or chips, dried potatoes are more easily 

prepared, and the product is stated to keep well. An outline 

of the process adopted is as follows :— 

After washing and peeling, the potatoes are cut into thin slices 

or strips, and then placed in boiling water, to which some salt 

has been added, for five to seven minutes. After this treatment 

the potatoes are dried in chambers at a temperature of 200- 

212 deg. F. (90-100 deg. C.), the drying being completed in two or 

three hours. In working upon a large scale the boiling could be 

advantageously replaced by steaming, in which case the potatoes 

would probably be first steeped in water with a little salt. 

The following description has been given of the process em- 

ployed in the preparation of the compressed mixed vegetables 

already alluded to :— 

“The vegetables are gathered in the autumn, when they are 

in their prime, and carefully sorted; then cleaned, washed, peeled, 

sliced, and slightly steamed. The various manipulations were 

formerly performed by hand, but all are now done by machinery. 

The vegetables thus prepared are then dried in kilns and on 

lattice-work trays by currents of moderately hot dry air, thereby 

retaining their natural colour, flavour and aroma. This stage of 

the process requires the greatest.care and attention, so as to 

keep the temperature constantly at the level ascertained by 

experience to be necessary for each kind of vegetable. The 

vegetables and herbs are then carefully mixed in the proportions 

given above, and then compressed to one-eighth of their original 

bulk (when fresh) by powerful hydraulic pressure into moulds, 

thus forming square slabs about 3 in. thick, grooved so as to 
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be divided into cakes of five rations each, at the rate of I o#. 

per ration, easily separated for convenience of issue. These 

slabs are then wrapped in paper and packed by machinery 

into square tins, which are hermetically soldered. Before the 

lid is soldered down a punch stamps it automatically from 

the inside with the season of manufacture. When two years 

appear on this stamp, as ‘1888-89,’ the first is the year of 

the crop, and the second the year of compression. The tins 

are now made of bright ‘coke’ tin-plate of the best quality, it 

having been found by experience that the vegetables keep 

much better in this material than in the dull terne-plate formerly 

used.” 

The various operations involved in the desiccation of vege- 

tables are nearly all performed by mechanical means. A large 

number of ingenious machines have been designed for peeling 

potatoes, apples, &c., and for cutting them into slices, chips or 

_ shreds. These are chiefly of American origin, but are now 

largely manufactured in Germany also. With reference to 

drying machines, there are a considerable number upon the 

market at the present time. For use upon a small scale 

the “Ryder,’ an American machine, and the “ Geisenheim 

evaporator,’ which in its latest form is known as the “Gnom 

(Waas patent) evaporator,’ appear to have met with general 

approval. The problem of devising a suitable machine for the 

desiccation of potatoes has not been entirely solved, however, 

and quite recently a competition has been opened in Germany, 

under the auspices of the Agricultural Department, the Alcohol 

Verein and various Agricultural Societies, in which a series of 

prizes, amounting to 30,000 marks, are offered for the best potato- 

drying apparatus. The one condition imposed is that the 

machine or system shall be capable of desiccating potatoes so 

that they can be stored in a form suitable for stock feeding until 

the next year’s crop is ready, and at a cost not exceeding 24d. 

per centner (110 lb.). Twenty-two competitors have entered 

the competition, which should result in the production of a 

thoroughly suitable system for desiccating potatoes. As an 

indication of the scale upon which some of the different drying 

processes are worked in Germany, it may be mentioned that the 

“original Rassmus dryer” is guaranteed to dry 20 tons of 

H 
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potatoes, beets, beet-leaves, or other wet fodder in 24 hours. 

It is a vaccum evaporator, which can be worked either with the 

exhaust steam from a high-pressure engine or with steam dircct 

from a boiler, according to circumstances. 

"PROGRESS OF AGRICULTURE IN THE UNITED STATES. 

It is stated in the Report of the Secretary of the United States 

Department of Agriculture for 1902 that, in the progress made 

by the United States in recent years, there has been no more 

‘ conspicuous feature than the growth of agriculture. According 

to the reports of the Twelfth Census, the fixed capital of agri- 

- culture, comprising the value of the land, buildings and improve- 

ments, of implements and machinery, and of live stock, amounted 

in 1900 to nearly £4,200,000,000, or four times the paid capital 

invested in manufactures. During that year there were nearly 

5,740,000 farms in’ the  Wnited. States, iwith')iam eared: on 

-841,000,000 acres, of which 415,000,000 acres consisted of 

‘improved land. These farms had a total value of nearly 

4 3,500,000,000, exclusive of farming implements and live stock, 

the former of which, together with machinery, amounted to 

over £150,000,000 in value, and the value of the latter exceeded 

%625,000,000. In the returns of the last census about 40 

million people, or more than half the total population, resided 

on farms; and of the 29 million comprising the proportion of 

the population engaged in “gainful” occupations, about 10 

million, or more than a third, were returned as employed in 

agricultural pursuits. The people that work upon the farm 

outnumber by more than three million persons those who are 

occupied in the manufacturing and mechanical pursuits. 

In 1899, according to the census returns, the produce of 

American agriculture, including farm animals and their products 

had an aggregate value of nearly £1,050,000,000. 

The crop of maize, which formed the leading item, was valued | 

at £172,500,000. The hay and forage of the census year were | 
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estimated at over £4100,000,000 ; wheat, which ranks next to 

maize among the cereal crops, gave a return of 477,000,000 ; 

while oats were produced to the value of 445,000,000. Cotton, 

the great crop of thc Southern States, was valued at 

£67,500,000. 

Live stock and their products formed an exceedingly impor- 

tant factor in the grand total. The animals sold and slaughtered 

during the year were valued at over £187,500,000. The several 

products of the dairy—milk, butter, and cheese—were together 

estimated at close upon 4100,000,000, while poultry and eggs 

together brought a return of nearly 460,000,000. 

UNITED STATES IMITATION BUTTER INDUSTRY. 

In July, 1902, a\\law) came: into force in, the. United. States 

making the tax on oleomargarine, coloured to resemble butter, 

5d. per lb. and jd. per lb. on uncoloured.* This has been a very 

heavy blow to the industry, although during the year more was 

produced than in any previous year, but the value of the 

product was considerably reduced. The Chicago factories pro- 

duced 43,685,000 lb. against 42,945,000 lb. in 1901. The export 

of oleo fell off by more than 50,000,000 Ib., and the export to 

the United Kingdom shows a steady decrease in the last three 

years. 

Many ways have been tried to evade the law. A. suff- 

cient quantity of colouring matter is given with each packet 

retailed to enable the purchaser to colour according to taste. 

Palm oil has been used, as it was found that a small quantity 

was sufficient to colour a large amount of oleo; but the officials 

have ruled against this, as the palm oil cannot be said to be 

used as part of the material for making the product, but simply 

as colouring. Experiments are now being made towards 

— 

“ The provisions of this law were given in ‘h's Journal for September and 
December last, Vol. IX. pp. 251 and 393. . 

IL-2 



100 SIBERIAN BUTTER INDUSTRY. 
aE i a a ne 

producing a natural yellow oleo by keeping the yellowest fat 
separate. 

The exports of butter show a great falling-off during the year. 
The law taxing oleomargarine also contained provisions as to 
the manufacture and handling of “process” or “renovated ” 
butter. This is butter bought in the country, and practically 
unsaleable owing to colour, salting or keeping quality, which is 
melted, cleansed and rechurned. A large quantity of this is 
exported and sold as “ Is, butter.” 

[foreign Office Report, Annual Series, 1903, No. 2,952.] 

THE BUTTER INDUSTRY IN SIBERIA. 

Mr. Henry Cooke, H.M. Commercial Agent in Russia, has 

recently supplied to the Foreign Office a Report on the trade of 

Siberia. He states that the completion of the western section 

of the Trans-Siberian Railway has, among other results, produced 

an extremely rapid increase in the exportation of butter, chiefly 

owing to the continually growing demand for this product in the 

United Kingdom. Numerous Danish and German, and some 

British, offices engaged in this trade are already established in 

various centres. Dating only from 1894, previous to which no 

butter whatever was produced for export, and commencing in 

the neighbourhood of Kourgan, the industry has spread to 

Omsk, Kainsk, Novo-Nikolaievsk, Barnoul, Biisk, and Minus- 

sinsk ; and it is now the main resource of the peasant population 

of these districts. The establishment of peasant associations 

and societies, and the superior enterprise and modern improve- 

ments of the export firms, foreign and Russian, which have 

settled in the country itself, have greatly improved the conditions 

of production. 

The United Kingdom and Denmark are the apne centres 

of demand, but the Siberian product is also met with so far east as 

Dalny and Port Arthur, andeven in China and Japan. Through 

the establishment of direct communication w:é Riga, Siberian 
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butter now reaches the London market direct, and not under 

Danish marks or vid Denmark only. The butter is brought to 

the nearest railway transit points either by cart or river, and is 

packed for export in beech casks of foreign make. The Govern- 

ment is doing all in its power to facilitate carriage arrangements 

to the Baltic ports, and to multiply cold storage conveniences 

én route. 

Prices are usually settled by arrangement for the whole year, 

or for at least nine months, between the export offices and the 

peasant producers (whether associations, societies, &c.), who 

meet in January at Kourgan for this purpose. Outside pur- 

chases are settled according to current market prices, during the 

first nine months by London, Copenhagen, and other foreign 

quotations, and from October to December by those of St. 

Petersburg and Moscow. Prices at the nearest market range 

from 19s. to 22s. per 36 lb. in the Government of Tobolsk ; and 

from 20s. to 24s. in that of Tomsk. 

Mr. Cooke remarks that the progress made in this new 

industry may have its negative side, as complaints are constantly 

being made that the peasantry, in their eagerness to dispose of 

all their available supplies of milk to the export offices, are 

unduly sacrificing the regular nourishment of their children. It 

is, however, rejoined that the increased earnings should so react 

on their general welfare as to enable them to provide for their 

own families as well. 

The following table shows how rapidly this industry has 

advanced during the last few years :— 

: Number of ; 
Year. EeCaGlichtients: Production for Export. 

: Pouds. Lb. 
1898 aes er See 140 150,000 5,416,800 
1899 al ae os 334 300, 000 10 833,600 ~ 
1900 a, we Aes 1,107 I, 100,000 39,723,200 
IQOI ah ne a 1,800 1,860,000 67,168,320 
WGO25 0 |... was ite 2,500 2,500,000* 90,280,000 

* Estimated. 

The Report explains that the number of establishments in 

1902 was only 2,000 according to unofficial sources, but the 
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discrepancy is probably due to the laxity of the terms em- 

ployed, as some of the establishments hardly merit the desig- 

nation of buttery, creamery, dairy, &c. 

[ Foreign Office Report, Miscellaneous Series, No. 585. Price 2d. | 

PORK AND BACON CURING. INDUSTRY OF BELGRADE. 

Th: Board have received through the Foreign Office the 

following account of the pork and bacon industry in Servia, 

which has been drawn up by H.M. Vice-Consul at Belgrade. 

Though Servia has always been an agricultural country, the 

farmers and peasant proprietors were for a long time content to 

supply their own wants and those of the neighbouring towns 

without making any special effort to obtain a footing in foreign 

markets, Although one of their principal sources of income lay 

in the large herds of swine, which may be seen all over the 

country, the possibilities of that useful animal as a trade resource 

were neglected. Little attention was paid to pig breeding 

and none to fattening pigs for the market. When opportunity 

occurred, or a pig owner was in need of money, a certain 

number of gaunt miserable-looking animals were driven in from 

the woods to be exported to Austria-Hungary. Prices were 

naturally low, and the purchaser would at the same time buy up 

considerable quantities of maize, which was to be had cheaper in 

Servia than in his own country. Transporting both across the 

river to Hungary, he then proceeded to fatten up Servian swine 

on the produce of Servian fields, retailing the fattened article at 

a very considerable profit. This business proving remunerative, 

it increased by degrees to such an extent that it aroused the 

interest of Servian business men, who failed to see why an 

undertaking carried on entirely by means of Servian produce 

should not be exploited for the benefit cf their own country 

instead of going into the hands of foreigners. The result was 

the founding in 1896 of a company for the export of Servian 

meat and, indirectly, to induce the farmers to pay more 

attention to the breeding of their stock ; and it was owing to the 

action of this association that a law was passed prohibiting the 

export of live pigs to Austria-Hungary under the weight of — 
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23 cwt. For two years the company carried on their business 

at Nisch, while buildings were being erected for them at Belgrade 

on land presented by the King. Finished in 1898, these build- 

ings, situated on the banks of the Danube, in close proximity to 

the town, and connected by a branch line with the railway 

station, offer every facility for the import of live stock and the 

export of their goods. Electric light is laid on all over the 

buildings, with a plentiful supply of water. 

Until 1901 the export trade was in fresh meat, poultry and ° 

eggs, but in the same year a further step in advance was taken 

by this association, who provided and leased to a Danish com- 

pany a building for the salting and curing of pork and bacon. 

Later on a building was leased to a French company on the 

same lines, and the export of bacon, hams and pork became in a 

short time not only the largest industry of Servia but one which 

promised soon to have a very large trade connection with Europe 

in general. 

_ Before going further it would be as well to explain the footing 

on which these companies stand in regard to each other. The 

company, which is prohibited by its statutes from trading 

on its own account or from entering into any business of a 

speculative character, is the mainspring of the whole concern. 

It owns and leases cut the various buildings, provides light and 

water, maintains pens for the live stock, and keeps the records 

of animals killed and the quantity and value of the exports ; it 

purchases no animals on its own account, but slaughters and 

prepares them for the branch companies, who are then free to 

carry on their own business in any way that seems best to them. 

The pens may be hired by anyone, and no obligation ts 

implied as. to further dealings with the company, so_ that 

peasants desirous of selling their stock may bring and keep them 

here until they have enquired into the state of the different 

markets and agreed upon what course of action may be most 

profitable to themselves. They are kept in excellent order and 

are provided with sheds and open yards, the larger capable of 

holding 120 to 130 and the smaller 60 to 70 animals. The charges 

are very moderate ; for one month the larger may be hired at 

2s. 5d. a day and the smaller for 1s. 23d., while for longer periods 

the prices are still more reduced. 
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The owner of the stock provides the necessary service and 

food, though the company are under the obligation always to 

have a sufficiency of maize meal on hand. 

The veterinary inspection, which is obligatory on the arrival 

of the animals, at the owner’s expense, costs Is. 7d. for fifty head 

and 2 paras a head, or one penny, for every five over that number. 

_ The fee for a post-mortem examination is ts. 7d. 

From the selection offered by these pens the curing companies 

purchase their stock. Pigs are purchased by weight in the 

following way. The total live weight of the number of pigs 

required is taken and 493 lb. per head is subtracted from the 

total weight ; this obtained, 4 per cent. is again struck off, the 

remainder being the weight paid for according to quality at so 

much per kilo. 

The anima!s thus purchased are driven up a long covered 

gallery to the second floor of the abattoir, where they are killed 

and slung up by the hind leg to an overhead rail to pass down 

an inclined plane, through the hot water tanks and usual pro- 

cesses, to the first floor, where they are cleaned before going on 

to the cooling and storage rooms. The carcases are then handed 

over to the purchasing company to be salted and prepared. 

This is done by means of perforated needles, through which the 

brine is forced by a hand pump; the carcases are then placed in 

heaps, either on the floor of the salting room or in specially pre- 

pared tanks, where they lie covered with dry salt for some eight 

days, when they are packed and loaded on the railway trucks - 

drawn up on sidings at the door of the warehouses. 

The following table shows the number of pigs killed and the 

weight, in cwt., of the pork and bacon exported during 1901 :— 

19OI. 

DESTINATION. NUMBER. WEIGHT. 

; Cwt. 

Vienna tk aa a Ley 13.756 23,490 
England a his a ie 16,120 19,750 
France... Nits he ae a 13,404 22,320 

Total ah ae does Hn 43,280 65,560 
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A considerable trade is also done in lard, which is for the 

most part exported to Germany. In Igo1, 8,481 cwt. of lard, 

valued at £20,000, were prepared and exported. 

The experiment is also being tried of sending fresh mutton 

to England, and in November, 1902, some 2,000 carcases a week 

were being despatched for the English market. It remains to be 

een whether this venture will meet with success, but Servian 

sheep are, on the whole, small, and generally poor in condition, 

and can hardly compare with English or Australian meat. Beef 

in smaller quantities is also exported to Austria-Hungary. 

The figures regarding the quantity and value of meat of all 

kinds exported for the past four years are :— 

YEAR. QUANTITY. VALUE. 

Cwt. | 4 
18908... me ro ae Nee 28,040 44,160 
1899° ..: hee ee a Le 41,190 66,800 
1900 ... oe Be ve om 66,710 128,000 
ROOTS... a see a ae 118,350 216,800 

The figures for 1902 are not yet obtainable, but ,it is certain 

that they will show a considerable increase on those of past 

years. 

Another important and growing branch of the business is the 

export of eggs and poultry, alive and dead. 

Though the figures for 1901 as regards the export of dead 

poultry are not to be had, owing to their inclusion under the 

general heading of meat, the numbers are said to surpass the 

total of former years. The value of eggs exported is also worth 

Poultry Exported. 

YEAR. DEAD. ALIVE. 

| a | & 
1898 | 20,120 | 16,320 
1809) ¢ . = or en ee es 27.000 | 26,400 
1900"... ee aa ae eee 24 000 39,000 
1901 | ne 55,200 

noting. In 1898 it was only 41,400, which increased yearly 

until in 1901 the value was raised to 433,880, with every prospect 
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0: a further advance. In November, 1902, four waggons, 

containing 1,110 cases of eggs, were sent to London, and at the 

end of the same month large quantities of poultry were being 

prepared for the London Christmas market. How far these 

will prove to be up to the English standard remains to be seen, 

but the increased demand for good poultry will, it is stated, 

induce the peasants to pay more attention to the breeding and 

fattening of their geese and hens than is done at present. 

A great improvement is reported to have taken place already 

in the quality of the swine sent to Belgrade, and this has been 

greatly furthered by the action taken by the association, some 

two years back, in importing and distributing among the farmers 

over two hundred pigs of the Yorkshire breed. Various 

Government establishments throughout the country are also 

working to the same end by introducing new breeds of sheep 

and pigs, in order to find out what kinds are best suited to 

the country. 

The Danish company exports principally whole or half 

carcases, boned or unboned, for the English and Danish markets ; 

while the French company is engaged more in preparing hams, 

sides, and flitches of bacon, which are despatched for the most 

part to France and her colonies. 

DEVELOPMENT OF THE DAIRYING INDUSTRY IN 

ARGENTINA. 

The Board have recently received through the Foreign Office 

a copy of a despatch from Mr. F. D. Harford, of H. M. Legation 

at Buenos Ayres, relating to the recent development of dairy 

produce in the Argentine Republic. 

Mr. Harford states that this development is one of the most 

remarkable features in connection with the laying down to 

lucerne of vast tracts of rich land. Until recent years both 

milk and butter were inferior and difficult to obtain; but 
numerous creameries and factories have now been started, and 
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there seems to be no reason why the export of butter should 

not equal or surpass that of any other country in the world. 

The quality is indicated by the fact that the price obtained for 

Argentine butter in London was in 1902 lower than that of 

Danish and Swedish butter only. Butter is being exported in 

increasing quantities both to Great Britain and South Africa, 

and threatens the French, Irish, and Danish butter now largely 

used in Brazil. The export of butter in Iyo2 is given as 

4,103 tons, an increase of 180 per cent. over the quantity in 1901, 

which was itself double the amount exported in 1900. 

Mr. Harford was informed that there is much land, which will 

oniy carry 300 cattle per square league (6,600 acres), that will 

carry 3,000 when laid down to lucerne ; two crops of wheat being 

first taken off, after which the lucerne, if not permanent, will 

yield three or four crops a year for some twenty years without 

re-sowing. 

_ A dairy show is annually held at Buenos Ayres, and very fair 

cheese is also exhibited. 

FARM BOOK-KEEPING IN GERMANY. 

The book-keeping department of the German Agricultural 

Society (Deutsche Landwirtschafts-Gesellschaft) has for its 

object. the furthering of agricultural book-keeping in general, 

and in particular the assisting of the members of the society 

with the keeping of their farm accounts and books. These 

objects it attains in a variety of ways, viz. :— 

1. By the preparation and distribution of the most suitable 

forms for the several farm accounts, eg., cash book, wages book, 

as well as by the issue of books describing in detail the system 

of book-keeping recommended by the department. The first 

edition of these books,* which was issued in 1896 on the opening 

* Landwirtschaftliche Buchfihrung, Teil I. und I., von Dr. Aereboe. Price, 2s. 
each, 
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of the department, was exhausted within six months, but, to put 

the suitability of the forms and system recommended to the test 

of further practical experience, an interval of a year was allowed 

to elapse before the issue of the second edition. In 1898, before 

the department was two years old, its books were in full use on 

one hundred farms, and on a much greater number they were 

used as supplementary to the previously-kept books. 

2. By inspection of farms’ books with a view to checking their 

accuracy. 

3. By keeping the farm books at the offices of the department 

in Berlin, on the basis of a weekly report from the farmer. 

4. By giving information concerning rates and taxes. 

5. By acting as arbitrators in matters of dispute on farms. 

6. By giving courses of instruction in agricultural book- 

keeping at suitable centres. 

7. By giving advice, either verbal or written, and assistance 

on all matter relating to the above. , 

Recently the book-keeping department has undertaken to 

obtain expert advice for farmers in cases where their farms are 

yielding unsatisfactory profits. This it does by arranging for an 

inspection of the farm, once or oftener as necessary, by some 

well-known and skilled agriculturist, who endeavours to point 

out the causes of the failure and to suggest improvements. In 

the selection of an adviser great care is taken to obtain one who 

has had ample experience of,and may be regarded as a specialist 

in, the kind of farming on which he is asked to advise. 

All officers of the department are, of course, bound to the 

strictest secrecy regarding any information they may obtain 

about the farms on which they give assistance. 

DUTY ON ANIMALS IMPORTED INTO THE UNITED STATES. 

The Board have received through the Foreign Office a copy 

of an Act passed by the United States Legislature in March 

last, which modifies the law regarding the duty on animals 

/ 

' 
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imported for breeding purposes as laid down in the decision by 

the Board of General Appraisers referred to on p. 541 of the 

last issue of this Journal. 

The Act provides that any animal imported by a citizen of 

the United States specially for breeding purposes shall be 

admitted free of duty, whether intended to be so used by the 

importer himself or for sale for such purpose. No animal will, 

however, be admitted free unless pure bred of a recognised 

breed and duly registered in the books of record established for 

that purpose; and a certificate of such record and of the 

pedigree of such animal must be produced and submitted to 

the Customs officer, duly authenticated by the proper custodian 

of such book of record, together with the affidavit of the owner, 

agent, or importer that such animal is the identical animal 

described in the said certificate of record and pedigree. Regu- 

lations issued by the Treasury Department in pursuance of the 

powers vested in them by the Act contain a list of registers 

which will be recognised as books of record for the purposes of 

this Act, a form of certificate of record and pedigree to be used 

for imported animals, and certain rules to be observed for the 

enforcement of the Act. 

GEOLOGY OF DUBLIN AND LEICESTER. 

Among the Memoirs recently published in connection with 

the Geological Survey are two dealing with the geology of the 
Dublin and Leicester districts, respectively. 

The first-named Memoir has been prepared to accompany 

and explain the new colour-printed drift-map of Dublin and its 

environs. The description given of the “solid” rocks is mainly 

reprinted from the original “ Memoir to accompany Sheets 102 

and 112” which has long been out of print, but this part has 

been expanded to include a summary of the researches carried 

out by private workers and by the Survey since that Memoir 

was published, and a newly-written portion dealing with the 

“ Petrography ” of these rocks has also been added. 
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The description of the glacial drifts and other superficial 

deposits is altogether new, and contains the information collected 

during the survey of these deposits during the year 1901. The 

‘material under the heading of “Economic Geology” has been 

sreatly enlarged from the previous Memoir, and now includes a 

list of the minerals of the district, and an account of researches 

-into the character of its soils. The previous geological literature 

of the neighbourhood is also for the first time discussed, under 

the heading of “ Bibliography,” 

given in an appendix. The Memoir is illustrated by five plates 

and a list of this literature is 

from photographs and by twenty-one figures in the text. 

The “ Memoir of the Geology of the Country near Leicester” 

contains a full account of the geology of Leicester and the 

adjacent country northwards as far as the important granite 

quarries of Mount Sorrel, and eastwards into the borders of 

Rutland. The district is essentially a clay country, being 

largely Keuper marls, Lias clays, and Boulder clay. The drift 

deposits cover the larger part of the area, and their importance 

from an agricultural point of view is evident. Records of boring 

and well-sections are given, and there is a full list of fossils from 

the Trias, Rhaetic and Lias formations. The colour-printed 

drift map, Sheet 156, which accompanies this Memoir, has 

attached to it a section showing the general structure of the 

country. 

Copies of the Memoirs, price 3s. each, or of the maps, 

price Is. 6d. each, may be obtained from any agent for the sale 

of Ordnance Survey maps, or directly or through any booksellcr, 

from the Ordnance Survey Offices, Dublin or Southampton. 

The fruit crop of Nova Scotia in 1902 was deficient both in 
quality and quantity, and prices were not excessively high ie 

: , 1s stated that many thousands of 
Fruit Culture in ' Tee *g bei Ane Nova Scotia. rees are nevertheless being planted each 

year. In counties outside the fruit belt, 
model orchards are being planted ; these orchards now number 
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fourteen, in as many different counties. Cranberries have 

become of considerable importance in this Province. This crop 

was last year much injured by frost before ripening, but sufficient 

is known of it in various parts of the Province to encourage farmers 

to persevere, inasmuch as the waste bogs where this fruit is 

erown are not suitable for any other purpose. 

[Annual Report of the Secretary of Agriculture for Nova Scotia, 1902. ] 

From a statement published in a recent 

Co-operative number of the Zidskrift fur Landokonomi, 

aaees In it appears that there are now 1,057 co- 

operative dairies in Denmark, with an esti- 

mated capital of nearly £1,400,000. 

“The annual sheep returns” for the year ending April 30th, 

1902, issued by the Government of New Zealand, shows that 

the number of sheep in the colony on that 

New Zealand = qate was 20,342,727, an increase of: 109,628 
Sheep : 

Statistics. as compared with the previous year. The 

number of owners was 18,803, of whom 

7.03% owned less than 200 sheep, while 131 owners had over 

20,000 sheep.: 

The Board of Agriculture have received information through 

the Foreign Office that an International Agricultural Exhi- 

bition will be held by the Gelderland 

Agricultural — Overijssel Agricultural Society at Winters- Exhibiti 

‘Winterswij wijk, Province of Gelderland, Holland, on 

, September gth, roth, and 11th, 1903. The 

Exhibition will ‘comprise live stock, agricultural products, 
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machinery and implements, &c. The Secretaries of the Exhi- 

bition Committee are C. H. F. A. Corbelijn Battaerd, at Groenlo, 

and S. Snijder, at Winterswijk. 

The United States Bureau of Foreign Commerce has recently 

issued a report containing information relating to creameries in 

various foreign countries. The total number 

of creameries in Norway is about 650. Their 

production of butter and cheese in I9goI 

amounted to 7,716,000 lb. and 9,123,000 Ib. respectively, and the 

quantity of milk employed daily was about 220,000 gallons. 

Creameries in 
Norway. 

Nearly all the creameries are co-operative, but some are rented 

by the shareholders to individuals or corporations at a fixed 

annual payment. Most of the establishments are provided with 

separators and other modern equipments, and the butter is partly 

sold on the English market. The few cheese dairies in Norway 

“have not yet succeeded in producing cheese which satisfies the 

demand of foreign markets.” There are three milk-condensing 

factories, and they export nearly all their output. 

According to information received through the Foreign 

Office, the Netherlands Government have recently passed a 

decree providing that, as far as possible, 

oreee ale everyone intending to export the meat of 

from Hollar.d. ruminants or pigs from that country, may, | 

if his slaughter-house is so arranged and 

situated that inspection may properly be made, have the meat 

inspected by a Government Inspector, who will mark such of 

the meat as is found fit for export with a Government mark. 

Regulations which have been issued under the Decree require 
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that the meat shall be submitted for inspection in pieces not 

smaller than half carcases. In the case of beef, veal, and pork, 

certain specified parts must always accompany the meat and 

be submitted for inspection in their natural condition ; but in 

the case of mutton, it is only necessary to submit the organs 

and parts in such cases and in so far as the Inspector shall 

direct. The regulations also enumerate the circumstances in 

which the Inspectors may, as well as those in which they must, 

refuse to pass the meat. 

The necessity of the preservation, development and economi- 

cal management of the timber lands in Maine is now being fully 

recognised by the inhabitants of that State. 

Timber Resources (fF the 31,500 square miles in the State 
of Maine. is 

some 21,000 square miles consist of forest, 

~ of which 9,471,050 acres are taxed as wholly wild land, while it 

is estimated that the total area of lumber-producing land is from 

It to 12 million acres. A superficial survey made by the 

authorities indicates that there are standing, roughly, 21 billion 

feet of spruce, in addition to other varieties of timber, with an 

annual growth which is considered capable of yielding 637 

million feet of spruce timber each year without depleting the 

supply. Much of the lumber is being used for the manufacture 

of pulp and paper. A large proportion of the lumber wealth of 

the State is derived from the white birch forests, from which 

upwards of 35 million feet are taken annually. 

[ Foreign Office Reports, Annual Series, No, 2,967. | 

The Local Government Board have appointed a Departmental 

Committee to inquire into the general condition and sufficiency, 

of the roads of England and Wales, and to. 

Departmental report whether any, and, if so, what, amend- 
Committee on 
Highways. 

ment of the law relating to these matters 

or its administration is desirable in view of 

the various purposes for which the roads now are or shortly may 

I 
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be utilised ; and particularly whether any change of the autho- 

rities who have control over the roads or of their powers is 

required. 

The Board have received information through the Foreign 

Office that the operation of Section 25 of the Act of July 24, 

1897, prohibiting the importation of neat 

United States cattle from any foreign country into the 

CPeciatiene: United States, has been suspended, so far 

as regards importations from Norway, 

Sweden, Great Britain, Ireland, the Channel Islands, and the 

countries of North, Central, and South America, including 

Mexico. The importation of such cattle from these countries 

will be allowed under sanitary regulations promulgated by the 

Treasury Department. 

These regulations in the case of animals from the United 

Kingdom are to the following effect :—Horses are required to 

pass a veterinary inspection at the port of entry, and if any are 

found to be infected with any contagious disease, they will be 

isolated, and may not be allowed to land. Cattle, sheep, and 

other ruminants must be accompanied with a certificate from 

the local authority of the district in which the animals have 

been for one year prior to the date of shipment, stating that no 

contagious pleuro-pneumonia, foot-and-mouth disease, anthrax, 

rinderpest, or any other disease contagious to cattle, has existed 

in the district during the year. Swine must be accompanied 

with a similar certificate relating to the existence of foot-and- 

mouth disease, hog cholera, swine plague, and erysipelas. 

Imported animals must also be accompanied with an affidavit by 

the owner, stating that the animals have been in the district 

where purchased for one year next preceding the date of sale, 

and that no contagious disease affecting the species has existed 

among them, nor among any animals of the kind with which 

they have come in contact, for one year last past, and that no 

inoculation has been practised among the animals for the past 
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two years. The importer or his agent supervising the ship- 

ment must also send an affidavit stating that the animals have 

not passed through any district infected with contagious disease 

affecting that kind of animal ; that they have not been exposed 

in any possible manner to the contagion of any of the 

said contagious diseases, and that the animals, when not driven, 

have been shipped in clean and disinfected cars and vessels 

direct from the farm where purchased. The foregoing certificate 

and affidavits must accompany the animals and be presented to 

the collector of customs at the port of entry. The period of 

quarantine for cattle imported from Great Britain, Ireland, and 

the Channel Islands, is sixty days, counting from the date of 

shipment. Cattle over six months old are to be tested with 

tuberculin by a United States’ inspector stationed in Great 

Britain, or after arrival at the animal quarantine station at the 

port of entry. All cattle so tested which show a reaction will 

be prohibited from entry into the United States, and otherwise 

disposed of. Cattle imported into the United States directly 

from the islands of Jersey and Guernsey may be admitted 

without being tested with tuberculin. Persons who desire to 

have animals tested should apply to Dr. T. A. Geddes, care of 

United States Consul-General’s Office, London. 

During the past twelve months, Messrs. Elder, Dempster & 

Co. have carried pedigree stock from Avonmouth to Kingston, 

| Jamaica, freight free, and are prepared to 

Be eock for extend the same facility during June, July, 

and August, 1902, to shippers of stock for 

breeding purposes in Jamaica. 
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CROPS IN RUSSIA. 

The Central Statistical Committee of the Russian Ministry 

of the Interior has published the following returns of the 

acreage and production of the principal crops in the Russian 

Empire (72 provinces) in 1902 :— 

Crop | Area. Production. 

NOMEN, - (Quarters. 

Rye wen ser ae 73,941,460 106,884,022 

Wheat ... aoe ve | 55,118,210 75,684,090 

@atss vee es Tas 43,173,780 95,156,065 

Barley ... ae Saf 2D 721.548 40,463,334 

Spelianeee: ee ube | 974,759 1,072,860 

Buckwheat ne a | 5,938,780 GILOne 7 
: Tons. 

Potatoes ae ae 9,826,148 27,801,611 

CROPS IN BELGIUM. 

The Agricultural Returns of Belgium give the following as 

the area and production of the principal crops in that country 

iO Ne EE ICOM, Wiz — 
4 

Crop. | Area. Production. Wield per Acre: 

: putas : 

| Acres. | Bushels. Bushels. 

Wiheat:- dy | 409,479 | 14,138,851 | 34°5 

Rye dbs a | 620,187 | 19,770,075 2159 

Barley... ae 94,586 is 4,654,517 49°2 

Oats oe LA 615,586 | BaraAy 708 54°1 

| Tons. Tons. 

Potatoes ... S | 356, 366 | 2,700,789 70 

The area under flax is returned at 49,934 acres. 
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ARGENTINE MAIZE CROP, 

According to information received through the Foreign Office, 

the area sown with maize in the Argentine Republic this year 

is about 4,363,000 acres. There appears to be a fair prospect of 

a good crop, both as regards quantity and quality, and it is 

estimated that the total yield is likely to amount to about 
3,657,000 tons. 

THE GtRMAN HARVEST OF 1902. 

The annual statistics relating to the principal crops in 

Germany, which have now been published for the year 1902, 

are shown in the following table, together with the figures for 

the previous year :— 

sverage 
Area. Total Yield. Yield per 

Acre. 
Crops. Rise 

1902. I9OI. 1902. | 1QOl. 1902.|IQOT. 

Acres. Acres. Ors. Ors, Ors. ; Qrs 

Wheat ... 4,723,171 | 3,906,107 | 17,909,319 11,473,891 | 3°79 2°94 

hye 15,201,726 | 14,355,978 | 43,593,972 | 37,480,214 | 2°87 2°61 
Barley ... 4,060,742 | 4,592,385 | 17,082,251 | 18,299,272 | 4°21 3°98 

Oats ; 10,266,036 | 10,896,188 | 52,749,420 | 49,803,004 | 5°14 | 4°57 
Tons. Tons. Tons./Tons. 

Potatoes 8,004,225 | 8,197,515 | 42,763,890 47,904,787 | 5°34 5°84 
: | 

Clover (hay) 4,753,740 | 4,456,715 | 9,493,989 | 6,655,094 | 2°00 1°49 | 

Lucerne (hay) ... 559,497 550,306 | 1,320,061 | - 1,152,375 |:2°36 | 2°09 

Permanent Grass | 14,695,347 | 14,682,898 | 25,598,951 | 22,010,528 | 1°74. 1°50 
(for hay) | 
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Board of Agriculture—Agricultural Statistics, 1902. | Cd. 1616.] 

Price 1s, 3d. 

The annual volume hitherto known as the <Agrzcultural 

Returns is now issued under the general title of Agrzcultural 

Statistics, 1902. The agricultural returns of Great Britain, 

properly so-called, are published in two sections, the tables 

relating to acreage and live stock, with remarks on the features 

of the year, having been issued in October, and the full details 

of the produce of crops, with similar comments, in February. 

In each case a preliminary statement, comprising only the total 

figures, was issued some two months earlier.* The present 

volume contains, in addition to these, full particulars of British 

agriculture, a large number of tables embodying details of the 

prices of corn and other agricultural produce, the weather of 

the British Isles, the supply of cattle, sheep and pigs at the 

principal markets of the country, the imports and exports of 

agricultural produce, and the latest available statistics relating 

to Colonial and foreign agriculture. 

In his “General Report on the Statistics,” Major Craigie 

states that the returns of acreage and live stock were compiled 

from 513,489 separate schedules, and 10,360 supplementary 

returns from owners of live stock. Resort to estimates was 

only necessary in less than 3 per cent. of the total number 

of individual returns. 

The total area of land and water in Great Britain stands at 

56,786,000 acres, of which 12,884,000 are mountain and heath 

land used for grazing stock, 32,388,000 acres were under crops 

and grass, and 2,726,000 were occupied by woods'and planta- 

tions, according to the return of 1895. 

The report on the weather conditions and crop results of the 

See /ournal, Vol. UX INO. 2) 7202) > INO. oo peaaee 
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year 1s followed by a diagram showing the variations in the 

estimated produce of wheat in Great Britain since «official 

statistics of the yield of crops were first collected, the fluctua- 

tions in the acreage and average yield per acre being also 

indicated. 

The returns of the numbers of live stock indicate a general 

decrease between 1901 and 1902 among horses, cattle and 

sheep ; pigs, on the contrary, showing an increase. The recent 

reductions in the numbers of cattle and sheep having directed 

special notice to the position of the live stock interest in Great 

Britain, the fluctuations in the numbers and distribution of the 

herds and flocks of the country have been made the subject 

of a much wider comparison, contrasting the present position 

with-that of thirty years ago. A new table is introduced 

giving the figures and at pages Xv. and XVI. two coloured 

maps are given for cattle and sheep respectively, graphically 

showing the percentage increases and decreases in each county 

during the period from 1870-2 to 1900-2. 

The prices of corn in 1902 are given in detail for each of the 

markets scheduled under the Corn Returns Act, 1882, and the 

averages for England and Wales are tabulated for a long series 

of years. The average prices for wheat and barley last year 

were the highest recorded since 1898, while in the case of oats 

it is necessary to go back to 1885 to find a higher annual 

figure. 

The course of prices of live stock at certain markets in Great 

Britain as returned under the Markets and. Fairs (Weighing: of 

Cattle) Act, 1891, during the past five years is illustrated by a 

diagram, and the substantial character of the rise which occurred 

in the price of fat cattle during the second quarter of 1902 is. 

clearly indicated. To the diminution in the imports of live 

cattle and fresh beef from the United States is ascribed. the 

improved prices secured in Great Britain during a portion of 

the year. 

Complete statistics relating to the imports and exports of 

agricultural produce are again included in the volume. They 

show a considerable and unusual diminution in the receipts of 

live animals and dead meat, mainly due to the reduced supplies 

from the United States. The reduction in the number of cattle 
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imported would have been more seriously felt had it not been 

for the increased supplies of chilled and frozen beef from 

Argentina. 

The relative proportions of the supplies of wheat and wheat 

flour from British Possessions and foreign countries are concisely 

shown, the total quantity of wheat and flour expressed as wheat 

imported in the past year being greater than any previously 

recorded, amounting to 5,396,000 cwt., and of this 1,272,000 cwt., 

or nearly one-fourth, came from British Possessions, Canada 

now taking the second place as a source of supply to the 

United Kingdom. 

The information relating to Colonial and foreign agriculture 

has been brought down to the latest possible date, although 

figures for 1902 are available in comparatively few instances. 

A comparison of the yield per acre of the cereal crops of foreign 

countries with those of the United Kingdom shows that this 

country, with an average yield of 31 bushels of wheat per acre 

for the years 1897-1901, has distanced any European com- 

petitor, and has still more exceeded the yield of the wheat areas 

of the United States over the same period, which was but little 

more than 13 bushels per acre. 

The latest estimates place the numbers of cattle in the 

United States at 61,764,000 head, a figure considerably below 

the 67,800,0co head suggested as the census total. In sheep 

the new figures indicate a larger increase in the latest year, 

while the estimated numbers of swine appear to have declined 

by nearly two millions. 

It would appear that while the twelfth census of the United 

States was more comprehensive in the scope of its enquiries 

than any of its predecessors, this fact necessarily involves 

difficulties in comparing its results with those of earlier years. 

Nevertheless, the tentative comparison of the census volumes is 

quoted as indicating approximately the movement in the live 

stock industry of the United States over six successive decades, 

The differences between these census figures and those which 

appear in the tables constructed from data supplied by the 

Agricultural Department of the United States illustrate, it is 

pointed out, the inconvenience of having in a single State 

varying systems of enumerating agricultural facts. Major 
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Craigie, in conclusion, repeats the caution which he has from 

time to time suggested against making too confident com- 

parisons with foreign data, and refers to the further efforts 

made by the International Statistical Institute to secure greater 

uniformity in the practice of different countries in collecting 

agricultural statistics. 

Board of Agriculture —Annual Report of Proceedings of the Land 

Division under the Tithe and other Acts for the year 1902, 

with Summary of the Powers and Duties of the Board. 

[Cd@. 1519.] Prece 8d. 

The annual statement of completed transactions effected by 

the Land Division of the Board, under a variety of important 

statutes, which has hitherto appeared under the above title, has 

been on this occasion very notably expanded into a general 

review of the historical, statistical, and legal aspects of the 

functions of the Tithe, Copyhold and Inclosure Commissions— 

executive bodies whose powers were first merged in 1882 in 

those of the Land Commission, and ultimately in 1889 entrusted 

to the Board of Agriculture. 

It has been thought desirable to bring together in the general 

report of the Assistant Secretary in charge of the division, 

information as to the facilities which the Board is in a position 

to offer in these matters to those concerned in the ownership 

and management of land, and to supplement these new features 

of the publication by a detailed summary prepared by the Legal 

Adviser of the Board, setting forth succinctly the statutory 

functions of the Board under the separate Acts. The forms of 

procedure prescribed for making use of the Board’s intervention 

in these matters are also brought to the notice of those interested 

by reprinting in the Appendix to the General Report the- more 

important of the several series of instructions now in force for 

expediting the orderly transaction of the necessary business 

under each head. 
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The magnitude of the financial operations involved in the 

proceedings under the Tithe Acts is illustrated by the statistics 

now furnished as to the sum of over £4,000,000 originally 

apportioned under the commutation arrangements of 1836, and 

the several modifications since introduced. An_ interesting 

record of the origin of the Board’s powers in matters of 

commons inclosure and regulation furnishes an introduction to 

the account given of the administrative measures year by year 

required in this connection. The history of the growth of the 

Board’s work in connection with the charging of estates for 

improvements and works is followed by a full tabular analysis of 

the different heads of improvements under which the 417,465,000 

so charged has been expended. This exhibits the changing 

proportions of particular classes of outlay from 1847 to the 

present time. 7 

The total number of applications to the Board in 1902 under 

the various Tithes Acts was 1,037, as compared with 1,142 in 

1901. The number of transactions under these Acts completed 

during the year was 1,049. This total included 306 alterations 

of apportionments, 593 redemptions, and 109 mergers, the fees 

received in respect of these transactions amounting to $4,044. 

At the close of the year 960 cases were in progress, whereof 

223 were altered apportionments, 668 redemptions, and 23 

mergers. 

The total number of enfranchisements completed by the 

Board in 1902 under the Copyhold Act was 297, as compared 

with 293 in 1901, 233 being under the compulsory and 64 under 

the voluntary provisions of the Act. 

The total number of applications made to the Board in 1902 

for their sanction under the Drainage and Improvement of 

Land Acts to expenditure for the improvement of land was 212, 

as compared with 238 in 1901. The aggregate sum represented 

in these applications was £144,703, as compared with the 

exceptionally large applications of £301,318 submitted in 1901. 

The actual expenditure on completed works for which charges 

on estates have been created during the past year was £138,195. 

This total included £54,438 for farm, buildings, 429,604 for 
additions and improvements to mansion houses or other 

residences, and 422,612 on account of labourers’ cottages. The 
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expenditure under this last head is the largest charge for the 

improvement of labourers’ cottages for any year since 1885. 

The work of the Board under the Universities and College 

Estates Acts, under which it appears over 49,000,000 worth of 

transactions have now been completed, involved 149 applications 

in 1902 for their consent to sales, purchases, and exchanges of 

property, to improvement loans, and to other transactions under 

these statutes, as against 176 in I9OI. 

Ninety-three applications were made under the Glebe Lands 

Act, 1888, for-the Board’s approval of the sale of 3,139 acres. 

The sales completed in the past year were 110 in number, 

comprising 2,753 acres, for which 498,450 was paid. 

Under the Agricultural Holdings Act, 1900, umpires were 

appointed by the Board during the year 1902 in England in 15 

cases, and single arbitrators in 13 cases. In Scotland arbiters 

were appointed in 7 cases, while the Board in 65 cases in 

England and in 15 cases in Scotland exercised their power of 

extending the time for making the award. 

Board of Agriculture.—Annual Report of Proceedings under the 

Sale of Food and Drugs Acts, Merchandise Marks Acts, &¢., 

for 1902. [Cd. 1611.] Price sd. 

This Report deals with the work carried on by the Intelli- 

gence Division of the Board during the year 1902. | 
The Inspectors of the Board have continued to keep closely 

in touch with the officers responsible for the execution of the 

Sale of Food and Drugs Acts in the districts of the various 

local authorities under these Acts. The Inspectors also visited 

the premises of over 800 manufacturers of and wholesale dealers. 

in margarine and margarine cheese, and examined the registers. 

of sales kept in accordance with the requirements of Section 7 
of the Act of 1890. During the year further notifications were 

received by the Board from 63 Local Authorities of the regis- 
tration of 207 such premises under Section 7 of the Act. 
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According to the returns furnished to the end of December, 

1902, the total number of premises registered under this Section 

1S 2,930. . 

In the early part of the year the Board instituted proceedings 

under the Merchandise Marks Acts in the case of 21 fraudulent 

sales of hams, the evidence in each case being furnished by the 

Bacon Curers’ Association of Great Britain and Ireland. In 

connection with these proceedings 38 persons were prosecuted, 

of whom 30 were convicted; seven persons were acquitted, 

and in one case, in which the principal and assistant were 

charged, the assistant could not be traced. 

The returns received from District Agricultural Analysts 

under the Fertilisers and Feeding Stuffs Act, 1893, show that 

in 1902 samples were analysed in 65 counties and boroughs of 

Great Britain, as against 60 in 1901, and 58 in 1900. ‘There was 

a considerable increase in the total number of samples analysed, 

which amounted to 1,300, as compared with 1,068 in 1901, and 

974 1n IQOO. 

In consequence of representations addressed to the Depart- 

ment by the Biggleswade Trades and Agricultural Association 

as to the serious effects of the Dutch competition on the brined 

vegetable industry in this country, an enquiry was made by the 

Intelligence Division of the Board into the conditions under 

which the export trade in brined vegetables is carried on in the 

Netherlands. The results of these investigations were presented 

to both Houses of Parliament, and have been issued asa Parlia- 

mentary publication. [Cd.1368. Price 8d.] 

Numerous complaints have been addressed to the Board on 

such subjects as excessive railway rates on agricultural produce ; 

the rates charged for the carriage of rams in crates ; preferential 

rates for imported produce; and the application of the Weights 

and Measures Acts to railway milk churns when used as 

measures. Inquiries have been made by the Board in all these 

cases, and representations have been made by them to the 

Board of Trade or the railway companies concerned in instances 

where such a course seemed desirable. ne 

Information interesting to agriculturists was disseminated by 

means of special reports, the /ourua/, and leaflets. The total 

number of leaflets issued in 1902 was about 398,900. 
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Agricultural Statistics, Ireland, t902.. [ Cd. 1522.| Price 1s. 5d. 

This publication contains returns of the prices of certain 

classes of agricultural products and live stock in Ireland during 

the year 1902, with comparative tables for the preceding years 

since 1883. 

The following table gives the average prices of Irish pro- 

duce for the past three years :— 

Commodities. 1900. IQOI. 1902. 

Liason ds Le Sood: Paersat elf 
Wheat (e230). 4 o2.4° sper ewt: O eOerAd | OG Ad, “OCG. ae 
Oats Bf Oo-5 42 Oo 5 9 O; 1620 
Barley Oo 6 103 O* Fy. et Os 7. '2% 
Hay a Oo 3 of Oo): 25 OF 33514 
Potatoes 4 0-73: Az One ail O. 2 10; 
Butter a. a = LEASES SY § 4 19 2 4° 16: Ad 
Flax ae ane Se isan lby Ora 0-6 84 O)£00°5 
Wool ap eo ake pel lb: 0 o 6% © .0 ~52 OL O 2755 
Eggs aMee oe per i1Zzo 0 6 7% 0..:6;. <8. oO 6. 74 
Beef oe eck pet CWE. 217% OF Ze Gon oa BVO, eye 
Mutton ie 3. 2-103 22 On oe 219 7% 
Pork 4s ee ae Be 2 4 of 2 $114 2 9 2} 
Cattle, one year old 4 (petbead 6.173 GEI7 2 6°12 °3 

WO: - {5 An Qi 12. 10 9-13: 2 9) 8 
Three” ,, ; 1252 Sat4 12-677; 3 123.9. 4. 
Springers ... a3 1302 5..'8 I3 10) 13) One 4 

Lambs a ae s I 4:°3 ) Caer seers (24 375 
Sheep over 12 and under 

24 months old _... ie 4 8 19 25) 1 Geel egy ds ee 
» lwo years old and over $s I 16 6 15 I 9 



LIVE. WEIGHT PRICES OF CA LIES 

The returns received by the Board of Agriculture from the 

twenty-one places scheduled under the Markets and Fairs 

(Weighing of Cattle) Act, 1891, showed that during the first 

quarter of 1903 a larger number of cattle and swine were exposed 

for sale at these towns than during the corresponding period of 

any recent year. The number of sheep, however, showed a 

slight diminution compared with the first quarter of 1902. 

Ist Ist 

Animals, (uarter, (Quarter, 
1903. 1902. 

CATER: No. No. 
Entering markets = a sa ra 296,220 278,534 
Weighed SCRE ees oe ues oe 42,852 43,379 
Prices returned : ies 35,193 35,217 
Prices returned with quality distinguished ae 29,641 29,764 

SHEEP : 
Entering markets Bass see ae Rie 7545537 759,037 
Weighed ee xe 9,105 9,023 
Prices returned with c juality distinguished ae: 8,515 8,099 

SWINE : 
Entering markets He te oe 5 123,228 109,271 
Weighed can a08 586 371 
Prices returned with quality distinguished vb 586 | 337 

There was some falling off in the proportion of cattle weighed 

as compared with the March quarter of 1902. This may, per- 

haps, be attributed to the largely increased numbers which 

entered some of the English markets where the weighing of 

cattle is but little practised, as, for instance, at York, where no 

cattle were weighed, although 24,345 entered the market, as 

against 15,826 in the first three months of last year, and at 

Norwich, where the number exposed was greater by 10,000, but 
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only 52 were weighed out of a total of 30,628. Of the total 

number entering the fifteen English markets about 9 per cent. 

were weighed, while in the six Scottish markets the proportion 

weighed amounted to about 36 per cent. 

A large number of the sheep sold at Aberdeen were weighed, 

Dut this is almost the only scheduled market - where the 

practice obtains to any extent. 

The following table shows, for cattle of each grade, the 

average local price for the quarter at thirteen of the scheduled 

markets, so far as it can be ascertained from the data furnished, 

though it will be seen that in several instances the number of 

animals classed as of second and third quality is too small to 

afford a satisfactory basis for the calculation of an average for 

these grades :— 

INFERIOR Goop PRIME 
or or or 

Third Quality. Second Qualitv. First Quality. 

PLACES. ae a) Se aaa FO 
Price | Price Price Price Price 

Number.| per | per Number,| per per Number.| per 
Stone. | Cwt. Stone. | Cwt. Stone. 

ee era) sea). EOIN Oe Ca Ny ee aes 
@anlicle =<.) 413 |.3, -54).-27. 6| 404 | 3 103) 31.0, 2,690 | 4. 55 

| Leicester...) — — | — B03) (941030 $2). 3357 | 4 5% 
| | 

| Leeds en, —- | — TOG") "4! OF 32 210 472 | 4 Of 

| Liverpool ... 299 || 3 s3| 27-8 220 4\) A ia 32) TO! 1,520 | A'S 

London ....| — ss nes 204! 4 421/352 Ol. 8441 4 rod 

Newcastle... |..- — — | — 50-4 $221. 33.107, 800 | 4 10 

Shrewsbury 176 8. G30 Al) 300 fA) 2k) B35 8+. 237 | 4 6} 

Aberdeen ... | IROO50 | 3" A 27 O 1, JOO a 5635 ' 2,531 \'4, 881 37-8 

4 Dundee a 540. 3-251 25 10 1,002 | 4 5%] 35 : 624 | 4 102 39 O 

Edinburgh... Onlnaowe. 134 5 DOO NAV 7a 30 10.4 205, "4 1rhl=3q 78 

Healinc <-..| 146'| 4 041.32 ‘gl 480'| 4 '58| 35 10! 32r | 4: o8l 38 

lasvow = | 1731 4:4 | 34-8). 516 |-4: ‘6)| 936 1,764 | Ai 83). 37 8 

Perth  -... 79 \ 4: 4%) 33.2), 5484. 54) 35-.0), . 814 |. 4. 92) 38° 6 

That the prices obtained were in most cases higher than at 

the same time last year is shown in a convenient form in 

the following table, in which the returns from the thirteen 
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markets above specified are combined month by month through 

the quarter now reported on, and also in the later month of 

April. These quotations give a general indication of the pre- 

vailing live weight pricesin the country asa whole. The average 

price arrived at in the same manner for December last was 38s. 

per cwt. for first, and 36s. for second quality beasts. By February 

prices of both qualities appear to have fallen by a shilling per 

cwt., while in April they stood at 37s. 2d. and 35s. 2d. per cwt. 

respectively : — 

{ 1 

Prime or First Quality. || Good or Second Quality. 

Month. ii, Tas le oll 2 

1903." | alee) cll vareosiiaa \. proses 
| | F | 

Per cwt. | Percwt. || Per-ewt. | Per cwt. 
Gs) ah 35 Sin ee ow 

January... i# er 37 18 36 2 | Soe 34 6 

February ... ia ell eae 7 AO 30° 4 aheee 34: 6 

March eS 2 eu 37 0 36 4 35. A eli 134 276 

April : aus e3 B74 82 37 1e 35 12 | BIS Ke) 

Although the calculated live weight price of some 29,000 beasts 

was available for compiling the above table, only eight of the 

scheduled markets reported actual sales of fat cattle by live 

weight, z.2, at an agreed price per’ stone or per cwt, the 

number so sold being 2,709, Glasgow furnishing about one-half 

of these transactions. 

The number of store cattle weighed for which prices were 

given in the first three months of 1903 was 4,083; of these, 

3,843 were returned from Shrewsbury, where the practice of 

weighing store cattle prevails to a considerable extent. The 

other markets from which returns relating to store cattle were 

received were Leicester, Aberdeen, Dundee, and Edinburgh, but 

the numbers in each case were inconsiderable. 

The usual table showing the numbers of cattle, sheep, and 

swine entering the markets, with the numbers weighed and 

priced, is given on the next page. 
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CATTLE, SHEEP, AND SWINE entering and weighed at the 
Markets and Marts of the undermentioned Places in the FIRST 

QUARTER of 1903, as returned under the Markets and Fairs 

(Weighing of Cattle) Act, 1891 (54 and 55 V7ct. c. 70). 

Cattle. Sheep. Swine. 

Total Number Total Num- |} Total 
PLACES. Number nes Weigh’d Number eed ber Number 

entering cope for entering | 82 | Wgh’d|! entering 

Maret : cd Bae itnnee : S shi M see 
aye AS ere or AB | Prices ay 

~- Marts. given. Marts. eee Marts. 

ENGLAND. No. No, No, No. +! No. | No. No. 

Ashford Sha 1,916 23 <= 10,772| — = 5,796 

Birmingham ...- Boule) ~- 6,823) — | — || 65,059 
IBYistol... 0-7... 12,305 — — 14,330] — a a2 

Carlisle Se 14,374] 3,507|  3,507/| - 42,802} — — 3,639 

Leicester ... 11,900] 551 A26ll 710, 881)- = fs 2,316 

Leeds ... Dah 8,914 668 668]} 24,480 61 61 113 

Lincoln ce 2,524 I I 18,035] — — 2,997 

Liverpool... 15,790] 2,066) 2,066]| 50,732 $848] 848 156 
London se 19,520} 4,096 LAS 120,240|, (5 59|.—— 450 

Newcastle-upon- 
Tyne sie 24,023 Cop Ke) QIo|| 66,152) — aE 10,443 

Norwich ae 30,628 52 4i|)-9/- 38,049) i= aoe 8,219] - 

Salford sh 29,555) 1,12 --- 92,545, — — 750 

Shrewsbury ... 14,556) 5,871; 4,556 8,118} — = 8,200 

Wakefield... 18,618] 1,497 TOU||#s 4O,032)) 2523) 1 2,760 
Biork ...: a: ZAC ZAG I ures — 17,269] — = 2313 t 

SCOTLAND. 

Aberdeen... 11,085] 6,162;  6,162/| 17,120] 6,667| 6,697|| 2,874 

Dundee ee: 4,087| 2,182) 2,182 4,939] 558! 558 710 

Edinburgh ~~... || 16,418] 6,647| *2,985|| 65,961, — | — 2,674 
Falkirk = 2,424 047 947 1,782| — —~ 28 

Glasgow uae L7ag25! aio 2,453 58,259 38 30 1,305 

Perth... wh 10,622} 3,328) *1,438 35, 506l) 7 321 321 2,618 

TOTAL for ; 

ENGLAND ... || 234,259] 20,369) 13,474| 570,910] 1,491] 909||113,019) 508) 508 
TOTAL for 

SCOTLAND ... 61,961] 22,483] *16,167|| 183,627] 7,614] 7,606]|| 10,209 

Total “++ || 296,220] 42,852) *29,641]| 754,537| 9,105] 8,515]/123,228] 586] 586 

* Prices for 3,662 cattle in addition to the above were quoted from Edinburgh and for 
1,890 cattle from Perth, but without distinguishing the quality. 

be 

kx 
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PRICES OF MEAT, CORN, AND DAIRY PRODUCE. 

AVERAGE PRICES of DEAD MEAT, per 8 Ib,aats the LONDON 

CENTRAL MEAT MARKET, during the First Quarter of 1903, and 

during the Months of March, April, and May, 1903. 

(Compiled from the prices quoted weekly in the “ Meat Trades’ 

Journal,’ ) 

DESCRIPTION. OuniRe | MARCH. APRIL. May. 
1903. 1903. | 1903. 1903. 

BEEF :— 5.2 dio Wocdl Sv od. Sd. | Sona oae aa 
Scotch, short sides [4 4to4 714 “2to4 614 stom 4 iio game 

ap long sides WA O05, Ao 3 | eae a, 32) eae me <Q ove 

English... 3; 944.013 O04 O11 3 10a ON3 SO o,eg moe 

Cows and Bulls \2 393 325 [2 255-3) Sa2) =P aad 2°25 ee 

American, Deptford killed 3° Des 4. O13) (845, F2TL 3 Sees nC) aS ON, ome 

bm Birkenhead killed... || 3 8, 3, 101] 3° 74, 3 103) eymgenO | SucO geese 

Argentine, Deptford killed: 41/3 4%, 3.8/3 4,14) SiiGmOnriameGti2 aol aaa 
American, Refrig. hind-quarters|| 397 ,, 3) 11/3 75,3 10113) Jomseto. a) 75. 

6 »» _) fore-quarters) 2.7 ,, 2. 9/2 74,52 0) 2.28) giz Ol 20m ome 

Australian, Frozen, hind-quarters|2 5, — |2 4,, — |2 7,2 8 _ 

3 5s LOLe-Guartersi2.. (Oly, =| 2 Ota — 

River Plate, ., hind-quarters l2 8 99 aN 2s EF gp SS 1 SELON eee eee eee 

Be », fore-quarters |/2 2,, — |2 Big yc — Ne ON ype 2 A rales 

New/Zealand, ;,, hind-quartersi||\2 9©),,)2 10)| 2 98)492 On 1g Oe 

af », fore-quarters 2 25, 2° Bo. 2 Ou ee ei 

MUTTON :— | | 

Scotch 2. Ae as rs ls Oly 50.0 5 O55 ala 10 45.55 (4 4 ~Zisv Sea 

English eal By Belle Ce aise ae) 104,594 14 6 5,5) 0Nray 725 

Ewes... ae Bas “22 Il 3 9155 4.0 4,13 105,04 5 so Ouse Se Onno mmm 

Continental Ana ena suIsT Ee ee = 

New Zealand, Frozen... | 2 SiS baa ean on 36 553° Sil 2492 aon 

Australian, Frozen... aac [P2 ab og 2 ue 2 45,20 

River Plate, Frozen ... Sa: | OL Of Pe wee WW oy Bo is Cie 2 4 Sipe 

LAMB :— | 

English 5 Ae | a vie 6 1b, 7 413) 6a, 7am 
New Zealand, Frozen... aeat 54. 3:19 \1O%,-4° 2113 Ao oie 8 se Ol 

VEAL :—_ | 

Best aes aes Hee SemilfZItO) pa Sh All| ah itens IS 6 A VT spae cae Sey 9 

Secondary and middling 3-114, 4 8 3.10,,4 9/310 ,,14. 9 13.. oa 

PORK :— 

English, best ... Mise mh QL 45 4371-4 -O.,,440 4 bg: 25 aon) 3 pk One mns 

a5 seconds and thirds... || 3 5 5,3) 9) 3°-5 me LC RIC MRC HI 
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AVERAGE WHOLESALE PRICES of CATTLE and SHEEP, per 

8 Ib., sinking the offal, at the METROPOLITAN CATTLE 

MARKET, during the under-mentioned Quarters of 1902 

and 1903. 

3 CATTLE. 1 SHEEP, 

PERIOD. | | 

Inferior. | Second.| First. || Inferior. Secont PE arst, 

Gee: cee Sha. | 5. ad, gee foe cuercd 

Ist Quarter, 1902 oad By la. 4. 8 3° 6 4 10 5.6, 

2ndi@uarter;. 5, ee Ae Greil ance teens" 34 TO ig (EINe. 

ord Quarter, —,, Bend Atay. Seige Ue hectare eae | 5-0 | 5. 9 

4th Quarter, _,, BHO 4 4 Ce Sl ah Sab | aK: | Gre 

Ist Quarter, 1903 Bue? 4.65 4 II | Bie «8 | Beaks | Gwe2 

AVERAGE WHOLESALE PRICES of BEEF and MUTTON, per 

8 (Ib;.by the Carcase, at. LIVERPOOL and GLASGOW, 

during the under-mentioned Quarters of 1902 and 1903. 

LIVERPOOL. * | GLASGOW.t 

_ PERIOD. a 

BEEF. MuTToON. || © BEEF: MUTTON. 
ashe 

Sr tan aS sd, Sot Ls, Wardle Sethe a San. S 
| 

ist Quarter, 1Co2, || 2. Gto4 O13 4to5 4 | 4to4 Io 

3 

5 5 

4 5 

2nd Quarter, __,, BEwAy 554408 Oe One Aa As, 50. 8 | A 4; 6 8 

4 4 Berd) Quarter, 4, ||. 2 8554 813 455 0} 4 255 6 0,5 8 

Ath Quarter, “5 2S te AS IN3 7 Aso 5 2 | 3 8 95 O14 45,5 8 

Heme Ouarter,, 1003 || 28 ,.4..2| 4 © 3,6- 0: || 3 °8.5,4.10 | 5.05, 6 4 

* Compiled from information furnished by the Medical Officer of Health, Liver- 
pool. The prices quoted are for Carcases of Animals s/azughtered at the Liverpool 
Abatiowr, and do not apply to Imported Meat. 

+ Compiled from information furnished by the Principa of the Veterinary College, 
Glasgow, 

Ke 2 
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BERLIN MARKET. 

AVERAGE PRICKS of CATTLE, SUEEP, and SWINE (Dead 

Weicht) in the BERLIN CATTLE MARKET. in the under- 

mentioned Months of 1903. 

OXEN. SHEEP. SWINE. 

MONTHS. pice Wie Soa ere | a 

Per Cwt. | er Owit: Per Cw: 

1903. So2 as Sade sas Sey be 

February ... a nos O27 A i 64 II abe 1G 

Mianehpiee kee i Olga 03h ano BON mas 

PA nile ee oi 61 10 | 63) 8 51s : 

Nore.—The above prices are compiled from the Wholesale Prices quoted in the 
Monatliche Nachweise tiber den auswirtigen Handel des deutschen Zolleebiets. The 
prices for swine are live weight prices with 20 per cent. tare. 

PARIS MARKET. 

AVERAGE PRICES of CATTLE, SHEEP, and SWINE (Medium 

Quality, Dead Weight), per cwt.,.in the PARIS CAtTium 

MARKET in the under-mentioned Months of 1903. 

OXEN. CALVES. SHEEP. PIGs. 

MONTHS. ST ee se | smaCRE Se 

Per Cywt. RemCute (|) Per Owe Per Cw 

1903 ee ee. sd ae canes 

March ... ae ade 52°16 Ag 2S | ea 5 507 42 

Aspe satiny Naseer inal 8 | So ie Ti 81-2 a 

Miaiy aah See 2 3G 66 2 79 5 sox. 6 

Nore.—tThe above prices have leen compiled from the weekly returns published 
in the Journal d Agriculture Pratique. 
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CHICAGO, 

PVPRAGE PRICES. of ‘CATTLE ‘at CHICAGO per cwt. (Live 

Weight) in the under-mentioned Months of 1903. 

| NieT Medium to zood to Choice to 
re Good Steers. Choice Steers. xtra Prime Steers. § 

| ) 

| | 
se od Sate iatnlen Seay re pea et eos ha. Sperasal 

March ... AT 93) (025. 123) tO 5 6.1935 Oo 10427 Si 
| | 

PAPI)». ee 7 Bi 3a 28 TY 23 AT ny, 2520 25 TE 5, 2127. 4c] 

May Be Pee WU Uy 230 MATa BS oe oN DENA | eo BOS 

Compiled from the Live Stock Reports issued by Messrs. Clay, Robinson and Co., 

of the Union Stock Yards, Chicago, Hlinois, 

AVERAGE VALUES, per cwt., of various Kinds of DEAD 

MEAT Imported into the United Kingdom from FOREIGN 

COUNTRIES and BRITISH POSSESSIONS in the under- 

mentioned Quarters of 1902 and 1903. 

(Computed from the Lrade and Navigation Accounts.) 

BEEF. MUTTON. PORK. 

PERIOD. = ee es | BACON. Haws. 

Fresh. | Salted.| Fresh. Fresh, | Salted. 

Hemp@uatter, 102 ...|-40..3,).28 8.1.35... 1,°| 43.3 |-31 6: 47..8 | 48.3 

amaige warns! Co) As.) G an 4a} s8e 1 144 FE’) 28 10-{-51.°3 } S00 

PO MALen 1 As 10%). 23 22 |) 2895 .| 44.2 |28 411-55 -8:|, 54°, 9 

goopQuarter, 5, , 42 11) 34. 6 |39°.7,. |-44..9 | 31 0] 56 10 | 551.8 
Ist Quarter, 1903 ...| 41 Oy Buk 43) 30 S744, 33 



134 PRICES OF CORN. 

AVERAGE PRICES of British Corn per Quarter of 8 Imperial 

Bushels,* computed from the Weekly Averages of Corn 

Returns from the Returning Markets of ENGLAND AND 

WALES, pursuant to the Corn Returns Act, 1882, together 

with the QUANTITIES returned as sold at such Markets, in 

the under-noted periods of the Years 1903, 1902, and 190], 

| PRICES. QUANTITIES. 
QUARTER ENDED | | 

1903. | 1902. IQOI 1903. 1908; 1901. 

Wheat 

S.8 id: S. | cao Quarters.| Quarters.| Quarters. 

WadyaWayeameea ese 2 27 9B | BE 2 694,912 | 826,066 | 744,018 

Midsummer _... || <= 29 10 | 27 ial — 444,639 | 547,737 | 
| | 

‘Michaelmas* ... || = — 30) 2) |) oma -- 222,495 | 535,109 

Christmas Beal! -— 25 oO | ZO, — 754,737 | 778,686 

1 Quarters.| Quarters.| Quarters. 

Lady Day =-. i ae 26/9 8) 2503 _ 975,720 | 669,251 | 844,616 

Midsummer ... ae 25.7.6 | 24 9 | ~- 40,875 53,408 

Michaelmas ... — 2 epee | 24 0 ; —— 32,318 | 236,164 

G@hristmas <> =e. — 2585) | 26 8 —  |2,040;980 |2,235,441 

Oats. 

s. a canal | s. a. || Quarters.| Quarters.| Quarters. 

_Lady Day | 16 II BO) Be EGP. 6 372,119 | 239,048 | 236,316 

Midsummer ... | — D2 | IO 35a — 838;274 4 Si, 172 

Michaelmas ... | ~- Zn | 1377 | — 101,130 | 131,023 

Christmas is — Lore is) 402,833 | 265,703 

* Section 8 of the Corn Returns Act, 1882, provides that where returns of pur- 
chases of British Corn are made to the local inspector of Corn Returns in any other 
measure than the imperial bushel or by weight or by a weighed measure, that officer 
shall convert such returns into the imperial bushel,.and in the case of weight. or 
weighed measure the conversion is to be made at the rate of 60 imperial pounds for 
every bushel of wheat, 50 imperial pounds for every bushel of barley, and 39 imperiaj 

pounds for every bushel of oats. 



PRICES OF CORN. 135. 

AVERAGE PRICES of British Corn per Quarter of 8 Imperial 
Bushels, computed from the Returns received under the 
Corn Returns Act, 1882, in each of the under-mentioned 
Weeks in 1903, and in the corresponding Weeks in 1902 
and Igo!. 
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136 PRICES OF CORN. 

AVERAGE PRICES of WHEAT, BARLEY, and OATS, per IM- 
PERIAL QUARTER in BELGIUM in the under-mentioned 
Months of 1903. 

Month. Wheat. | Barley. Oats. 

1903. 5 a, | 5 da. Sip hits 

February ... Zed 22S i7ac. (9 

March 27 we | 225 17-6 

April 27 = 10 | 22a, 17. ier3 

The above prices have been compiled from the official monthly averages published 
in the Montteur Belge. 

AVERAGE PRICES. of WHEAT, BARLEY, and OATS, per IM- 
PERIAL QUARTER in FRANCE, and ENGLAND and WALES, 
in the under-mentioned Months of 1903. 

ENGLAND. 
| 

MonrTH. FRANCE. | 
ae Fig IRS | 

WHEAT. 

ix Per Or | Per Or. 

993° | Ss a, | Sais ae 

March | 28) a7 | 2 I 

April ... | Bony Tt | ZG). 

May | AY .=6 Dn Ae 
| ‘ 

Bn eae et Med es eee 

BARLEY. 
=a = = eaaeicn See ae. | 

Ren Oc | met Or 
a Sage se i a 

March | Dahon ts | 22 

Np itl | Passat (6) | 21 10 

| | 
May | QAy ae, | 22.8 

Oats 

| Per Qr. Per Qr. 
a8: Sura: Cope 

March lOve. 5 Lon Vi 

April ... 1926 Wes 23 

May 190-6 10 3 

NoTE.—The prices of French grain have been compiled from the official weekly 
averages published in the Journal a Agriculture Pratique. 
grain are official averages based on the weekly returns furnished under the Corn 
Returns Act, 1882. 

| 
| 

The prices of British 



PRICES OF WOOL. 137 

AVERAGE PRICES of WHEAT, BARLEY, and Oats per Im- 
PERIAL QUARTER at LONDON, PARIS, and BERLIN, 
in the under-mentioned Months of 1903. : 

| 

Month. London. | Paris. Berlin. 

WHEAT. 

Per.Qr. Per-Ors ] Per Qr. 
| Sis da, Ss a, | J. a, 

February,. 1903 ... Sa esa 26. 2 BOw fof, | 34001 
March Sa ols Si sect 25" 9 B00 25 | 33.. 11 
April a ae on al 20% 1 Ald | 34° 6 
May BRE Ho Atte 28) I DiS — 

3ARLEY. | 

| Per /Or. | Per Qr. | Per Qr. 
tings | Sen, Sot ae 

February, 1903 ... Die sole 23°10 | Zane 2s 
March ie 21==20 | 2 O | 23° ..6* 
April 3 23) 0 | 2 2 | Do AY 
May 5h 20°" 6 22 9 | = 

Oats. 

PerQrcs | Per Ore 21) Per Ore | 
Soa. Seen as Sata, 

February, 1903 ... a sete Ay cae 2 | IQ. 2 20% 4! | 
March Miepahon oe ee ots Gy oe @ | IQ I 20°* 0 
April coelae ~ fen 18 4 | 18 10 19° 7 

| May peat ee ie 18 II Too .O a 

Novre.—The London quotations represent the price of British corn as returned under 
the Corn Returns Act, 1882 ; the prices of grain in Paris have been compiled from 
the official weekly averages published in the Journal ad Agriculture Pratigue; the 
quotations for Berlin are the average prices published monthly in the Monatliche 

— Nachweise iiber den auswartigen Handel des deutschen Zollgebtets. 

* Prices at Breslau ; no quotations for Berlin. 

PRICES. OF WOOL. 

AVERAGE PRICES of ENGLISH WOOL, per pack of 240 Ib. 
in the under-mentioned Months of 1903. 

(Compiled from the “ Economtst.”) 

DESCRIPTION, March, April. May. 

Los fs) Los fers Ls £ $s 
South Down... 8 10: to’ 1110 8 Io to II 10 8-10 -to’_I1.10 

Half-breds th OTS 33.2.8 7 0 Oro 36 7 5 OMOU%; ; 5 

Leicester Me Oso OE. Gir). 655 6075; 6.5 

Kent Fleeces... | GuiOm se 70 OIIO!, 54.6 7.0 GO eo 



138 PRICES OF DAIRY PRODUCE. 

AVERAGE WHOLESALE PRICES of BUTTER, MARGARINE, and 
CHEESE in the under-mentioned Months of 1903. 

(Compiled from the “ Grocer.) 

DESCRIPTION. MARCH. APRIL. May. 

Per Cwt.* | RemCGwtsez | Per Cwt.* 

BUTTER : Gouna Si MAL ar Soe S. el aS ener Son ae 

Cork, Ists Bie see TOO NO: Tolga — | SOOmna ton a= Souesitome 

Wy e2nds jee Bb | OSs Oe, Lee OU IOD iets 851105). . s= 

son Srds ae oie | QO%E 3 gg te 384 0 Ose. — ne ee O my ieee 

i ats eo BOIS Pew ae ate eee Nee 

Irish Creameries oR — 1O2/9©: ;,, 106, G90) HO. -99.26 

»» Factories ean — \') 8G O53, GOO) aGauaOiy O88 

Dutch, Friesland soe || ROL) ©) 4a IEG | — — 

37 Creamenies, "5... |( 110) "G),, 114s Ol 100) 0),= 104m 40) On mon OomG 

39)» INOllS, boxes: \...je02) "On, 3) 3)" 12) Jl, abe Ot aero ramer eereareee 

Hrenceh, extra mild 725/113) Os; 116) 26) | TOR, Aoi, 1058 Gl oommena1O0 1 

,, best ordinary HA 106. 10),, TTT « | O40) 64,100 Ol moo mone mays to! 

>) ends/and inferior 5. O53) ON, 1025" 6:1 70) on, ah) 70) lnoommon neo mat 

5 Presh; Paris’ baskets )|113, /6),,°117) © | TOL 416',,, 105, 40} .96 mol,, 1e0n 

9» Rolls, "per doz... )| 105, , IANO |) ONO 13)7 0) ER Oumseetel 2 alo 

Italian Rolls, per doz. TL 55 3) 77 30 1026 2 10) ero mon eo 

Danish and Swedish ...|116 3,,119 3/107 6,,110 ©O| 98 6,,101 6 

Russian) and Siberian ...)|/ 184) 10)5, lOO) 6)79 se0),,.1 G0) Ol Common mnConmG 

Argentine = “ |lO2? O,, 104") ©) | GO G5, 195 10: Sommon yond 

Colonial, fine ... =--, | 102) 701,107, (O:O7) Ov, 103 40] IoAueO OS maO 

7 geod and inferior |) (63— Ol, omni: 70 Ol, 92 ) Olly 7 On OONmG 

Canadian @reameries .,, | J8O. (0 550.94. 40)| 806), 92 61 4S8iimiOmy 92.20 

oe Dainies: 4.) se — — Joe eO gu 77 

MARGARINE Bi, Se A 3S: QO) yn 5 7 in Oils 30" 60"). 055 Os. sONmOn ne Se peee 

CHEESE, ENGLISH: 3 
Cheddar, oY Ba OSy OV Oh ON OG SOL 7 ORES Oy, Fs © 

3 elOaty gee: lvl Zl Opsyau A Se Oll 73. Oye. 7'S)7 Onley amo ea ams 

Waltshiveng geen) yeu 74) Ohne OO! 7A) O55) 70) © = 

* Except where otherwise stated. 



PRICES OF VEGETABLES AND FRUIT. 139 

TEEKLY PRICES (WHOLESALE) of VEGETABLES and FRUIT at 
* COVENT GARDEN in each week of May, 1903. 

(Compiled from the “ Gardeners Chronicle.) 

Week ending 
Description. 

May 7th. May 14th. May 2Ist. May 28th, 

JEGETABLES— Sie. Ss aw Saas Sia Aeailt Seetacls SHOE $5 A. Sa, 

Artichokes, Globe, Ber 
dozen - WAOVetOe (2s 7On|Plo OntO. 240.2" Oy tov2. GT 'Ovsto: 4-0 

Asparagus, Eng., baal, TOb eA Ol, Laisa 3 HON L Oo Or Th 6.. 423. <6 
Beans, dwarf, perlb. -| 0.9 ,, I 90/9 9.» O10;0 9 — I Or>\er 3 

me Channel Teperlb., O-9-',,..0 10 |:9 9.» .O TO) 0 9 — E> Oer s,s 3 
Beetroots, per bushel -| I oO — TaOras unl Onter! WOnege ke Ome lye One's.) 2 oO 
Cabbages, per tally Ze Oe ays. Bo OnE Oot 2 Only Olas 2228 “Oalele pOS\s-7 BO 

@arrots, doz.-bunches-|/ 1° 6 ,, .2 o-!' 1 One Pe-tOiMe ls Oy es. 2 -Oln hl O, 5" QP ro 
meee washied:-bags-| 2-6. ,,. 3 0 |: 2 One Oe On| 2erObe ee aa Oslo Bs VOU aa APO 

Gaulifiowers, per doz.| I 6 ,,. 1 9 | I Of syiebes Oi |, W305 ay Oe Onl Ane On WO 
Celery, per doz. bndls.| 6 o a) |FO4O 16:70 — |6 0 — 
Cress, per doz. punnets} I 3 eo eek Tanne (ee ae Ul TS 3 — 
Meeniiberstperdoz. 2. 0 -° 3° 6:| 156 5°26) 1 6.,,,° 243 |2 0 5 3 6 
Meaceuoerdoz bnehs.|07 9 , 1.01.9 6 0 9/0. 674, O° Q|.0 6. 509 
Mremecscabbage doz:|o. 8, 1.3 |O 47.0 8|0 6°, L010 6..,, 100 

CosmpemGoZ an: 4,704) O23 20) as OM) A Ors §e 0 / 3° -O ay 4 0 

Mint, perdoz. bunches) 2 o ,, 3 0/2 9 » 2 6/2. 0 Sea le 2p, eS aa 
Mushrooms, House,|lb.| 1 o a OMlOM ang es OO, Oe Ou Os |,0' Os 5). O) TO 
Srmmoepicklers sieve) 3,0 .,, °3 67|.3-0 » 3 6 1.3°70.,,..3 6.13.0 4. 3.6 
Parsley,doz.bunches-| 1 o ,, 1 6/1 9 » I OCs O86. vl = Gel We.Oln is 2 1k 20 

Pee peI-sieve OOo It.O7 hOo On yee On 0. aah O02 0 6.50.10 
eeeeicmes per lb, -|0 9 ,, 0 10-|.0'9- >» F.0-| 0-8 >, EO [el -3 4,21 6 

5 per flat Aye Oe 1510 44 Oi) sy, AO | AL FOS, AS Orp Al Ory, 1.5; O 
Potatoes, per. ton “1200 ,,150 0 L100 ,,150 O|/II0O0 ,150 O 1100 ,,140 O 

‘5 Teneriffe, 
Mew, per cwt 12: O7,, 16.° 0 \F2. O° 5, 15.0 Io eG OITO) 40.” ,,.. 82: 7O 

feaaishes;doz.bunches|o 4 -j;,.1 0 +O:3 5 <0: 9)0 35, 1°0}0 3 » I O 
Rhubarb, outdoor -| 2 o BE eOn e300) a3 13. OL\3. 101; O30 -». 4.6 
Salad, small punnets, 

per doz. ~~ - fog sa ss aes Satan's — |1 3 — 
Pamachepenbushel-| 7 0 4, 2 -0.| 0.6 3,-1.0 )07 6+ 4, 11 0.| 0°60 4,1 0 
Tomatoes, English, : 

new, per I2lb.| 8 o TOON OMOlwe Os On OL On ys) 2.7 02170. 01 "5,'~ 7,40 
,, Channel Islands 

per lb. O19 ees} Ol 0 = OF 64,4 O/563/' 02,53 40-0, 6 
Pemipsenewsounchi.! o> 4,5, “O..8 10-4937. 0, O00 4g 4, 60.6 |°0-- 49 0 6 
Vegetable marrow,doz| 4 o , 8 o0}6 0 =e OO), 12°40, ) 0-40, 4... Or'.O 
MeMencress;doz.bnchs.|:6 4 ;.:0 610.4. © 6) 0-4 ,,. 0 -6)°0. 4 ‘40 6 

‘RUIT— - 

Apples. Australian, in- 
cluding Tasmanian, 
per case - -|8 0 13u On| Oi Onna. 4 «On| 20" Ol, TA) O"leS > O---,, 124-0 

Cherries, per box. -| 1 3 2eO WT (OU 5 25): TO = LOr sy, 1 6 
Sees uscateA ib:|°S -O -;; 10.0°|.6 O-,, 8 OO} 5 (0,927 O 370 n>4 O 

9 PER eb ake Ga 6 On| A Orn, 5 OX) 20. se 3. 0.) 16-5, 21 0 

Pee ukamibro. AG lb. 33) <0. 4-O°1'3) O..;,':4)-0-] 3° 0% 4,-4.0] 3-0: 5° 4 O 
= Pe Belbulot O42 = 6c|" EX 074092) Of 1.0 ,, 2° °Ord ) Ot 270 
Pee imeria- doz lb: 6°.0,°4. 10 6.6: 01 ;,.10-.0)| 6 20. ,,.10,° 0: |. = = 

Gooseberries, per peck} 7 0 Se Arena Ae eOn|rAs, OF 73,8). O10, (0 7" -9x O 
Strawberries, A, NDCMDAHS VOD Fe Ay OWS tOn, 35%) 4 Ol 37 OG 5.7 FOUN ZO gs hy © 

0 Peper iON ie PacOni lr Ol 43°26 Ol Ti O%,. ‘Ds Gr) To 3) Be 9 

oo ———E——EE EE ———————— Ee 

* Per sieve. 



140 DISEASES OF ANIMALS. 

DISEASES OF ANIMALS ACTS, 1894 and 1896. 
ee eee ee 

NUMBER of OUTBREAKS, and of ANIMALS Attacked or 
Slaughtered. 

GREAT BRITAIN. 

(From the Returns of the Board of Agriculture.) 

(QUARTER ENDED. 

DISEASE. Fr 

March, 1903, March, 1902. 

Foot-and-Mouth Disease :— | 
Outbreaks... Z wes — 
Animals attacked ... a sais — 30 

Swine-Fever :— | 
: Outbreaks... : | 353 399 

Swine Slaughtered as diseaccdan or | 
exposed to infection za sat I ,634 2122 

Rabies :— | | 
Number of Cases : 

Dogs ms: ne a | os 3) 
Other Aunfiails = ay Suet = == 

Authrax | 
Outbreaks... =e ae il 204 202 
Animals attacked ... oe sll B28 B57, 

-Glanders (including es _ | 
Outbreaks... oe a 303 | 285 
Animals attacked | 538 543 

Sek SAAN OA, EE ROAM mee Tee 
Sheep-Scab :— : | 

Outbreaks... oe ek sas 953 | OII 
Animals attacked ... oe vise 10,064 | 10,648 

IRELAND. 
(from the Returns of the Department of Agriculture and 

Technical Instruction in Ireland.) 

(QUARTER ENDED. 

DISEASE. 

March, 1903. | March, 1902. 

Swine-Fever :— : 
Outbreaks... 14 36 
Swine Slaughtered : as diseased or 

exposed to infection Rt: ie 407 644 

Glanders (including cael -— 
Outbreaks... 5 I 4 
Animals attacked ... Ech ae 2 Lg 

Sheep-Scab :— 
Outbreaks... bf Me unt 331 363 
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ORDNANCE SURVEY MAPS OF GREAT BRITAIN 

AND IRELAND. 

The chief Maps published by the Ordnance Survey are 

on the following scales :— 
Price per Sheet, 
Uncoloured. 

=P, OF about ro feet to one mile... + 
‘For towns only 2se Gd. 

its or five feet to one mile i) 

2 3s. Ode 

st, or 25°344 inches to a mile complete for Great ! With areas. 
20090 p C 

Britain. (/2 progress tn Ireland) ... so 2a. Gd. 
; ae ) Without Areas. 

3 ‘ . 2se Gde 

ivtey OF Six inches to a mile complete for Great | Per full sheet. 

Britain and Ireland ... ox Ba rae Ise Od. 
y Per Quarter Sheet, 

=>. Or one inch to the mile ’:— \ 

} 1 c ; ESe Od. 
1. Outline with contours ... ne has Pan cheer tort B Acland: 

2. With Hills in black Set ae ae ie) Wales and Ireland. 

3. With Hills in brown. (/2 progress) ... epell Is. Od. 

4. In colours, with Hills and contours.* (In| Per Sheet for Scotland. 
| (Double Size. ) 

progress) aCe oe ses Bos saci) 

izerzs OF 2 miles to one inch selected areas for) 
2 2 ie Ise Od. 

England and Wales.* (/z progress) Ney f 

\ Use Gd. 

4 ; Per Sheet for England 
Ree, or 4- miles :to one inch—General Map. | and Wales. 

Ireland. (/” progress) eae Ise Od. 
| Per Sheet for Scotland 
I and Ireland. 

County Maps for Great Britain* ... os is. Od. 

por 10 miles to one inch—General Map . ... Is. Od. 

These Maps are periodically revised, except the Town 
Maps, which are only revised at the expense of the Town. The 
Series marked thus * are issued folded for the pocket. 

There are agents for the sale of Ordnance Survey Maps in 
most of the chief towns, and maps can be ordered, and indexes, 
&c., seen at many Head Post Offices in places where there are 
no Agents. They can also be ordered through any book- 
seller, or from the Director-General, Ordnance Survey Office, 
Southampton, or—in the case of Ireland—from the Director- 
General, Ordnance Survey, Dublin. 

GEOLOGICAL SURVEY PUBLICATIONS OF GREAT 

BRITAIN AND IRELAND. 

The Agents for the sale of Ordnance Survey Maps are also 
Agents for the sale of Geological Publications. 
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THE “BOARD OF TRADE JOU KN ies 

The “ Board of Trade Journal,” now published weekly at the 
cost of one penny, is the principal medium through which 

intelligence collected by the Commercial Intelligence Branch of 

the Board of Trade and intended for general information is 

conveyed to the public. It contains notices of contracts for 
tender and other openings for trade abroad; particulars of 

changes affecting British trade in foreign and colonial customs 
tariffs ; special articles on the trade and industries of foreign 
countries and British possessions ; items of interest under such 

sectional headings as “ Proposed Tariff Change,” “ Shipping and 

Transport” (containing port charges and changes, new steam- 

ship-lines, trade and rates, &c.); “Minerals, Metals and 

Machinery,” &c., and other information likely to be useful to 
manufacturers and traders. Various statistical tables and 

reviews of recent Government publications are also included in 

the contents. 
The “Board of Trade Journal” is issued every Thursday 

morning, and single copies may be obtained direct from the 

publishers, Messrs. Eyre & Spottiswoode, East Harding Street, 

Fleet Street, E.C., at a cost of 1d., or it may be subscribed for 

(post free) at the rate of 6s. 6d. per annum for the United 

Kingdom. 

Tite LABOUR. GAZE Ae 

The “ Labour Gazette,” the Journal of the Labour Depart- 
ment of the Board of Trade, contains an article each month on 

the state of employment among agricultural labourers in the 

various parts of the United Kingdom. Special articles also 

appear therein from time to time on the rates of wages paid 
to agricultural labourers, the Hiring Fairs in Great Britain, 
and on migratory irish agricultural labourers. The “ Labour 
Gazette” is issued on the 15th of each month, and may be 

obtained direct from the publishers, Messrs. Horace Marshall 

and Son, Temple House, Temple Avenue, London, E.C., at the 
rate of 2s. per annum, post free. Copies may also be ordered 
through any newsagent, price Id. each. 



POST OFFICE SAVINGS BANKS, WITH GOVERN- 

MENT -SECURELFY: 

ADVANTAGES OFFERED FOR LIFE INSURANCE. 

LIFE INSURANCES from £5 to £100 can be granted to persons 
between fourteen and sixty-five years of age. Children between 
eight and fourteen years of age can be insured for £5. 

GOVERNMENT SECURITY.—Persons insured have direct 
Government security. 

PROPOSAL FORMS can be obtained at any Post Office 
Savings Bank, where the charges can also be ascertained. 

EVIDENCE OF AGE.—A statement of age is sufficient if the 
Controller of the Savings Bank Department can verify it from 
the records of the Registrar-General, London, and thus the cost 
of a certificate of birth is saved. A simple form for the purpose 
can be obtained at any Post Office Savings Bank. 

MEDICAL CERTIFICATES can be dispensed with for Insurances 
up to 425 inclusive. 

PREMIUMS are payable by transfers from Saving Bank 
deposit accounts, and deposits can be made for the purpose at 
any Post Office Savings Bank. When the balance in the 
account is insufficient, the depositor will be informed accordingly 
in time to make a deposit. By means of the Penny Stamp 
Slips the provision can be made in sums of one penny at a 
time. 

FRIENDLY SOCIETIES.—Members can pay their premiums 
through their Society, if the Society is willing to undertake the 
collection. 

RESIDENCE ABROAD.—Permission is granted to persons over 
thirty years of age, who have been insured five years, to reside 
in any part of the world without the payment of any extra 
premium. 

LAPSED INSURANCES.—MONEY NoT Lost.-—If after paying 
two annual premiums the Insurance is discontinued, a surrender 
value is payable, or a “paid up” policy is issued for such an 
amount of Insurance as the premiums already paid may justify. 

NOMINATIONS.—Any insured person over sixteen years of 
age can, without any expense, nominate a person to receive the 
amount of Insurance money at death. 

PAYMENT AT DEATH.—The amount insured is paid imme- 
diately evidence of death is furnished. A form for obtaining a 
cheap certificate of death, at the reduced charge of one shilling, 
can be obtained: from the Controller of the Savings Bank 
Department. 7 
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LIST OF LEAFLETS ISSUED BY THE BOARD OF 

AGRICULTURE. 

(a.) Leaflets dealing with Insects and Fungi injurious to Crops. 

No.| Atle: No. Title. 

1 | Black Currant Mite. 38 | Carrot Fly. 
2 | Vine, Plum, Elop and Raspberry | 41 | Red Spider. 

Weevils. 46 | Stem Eelworm. 
3 | Turnip Fly or Flea. 47 | Asparagus Beetle. 
4 | Caterpillars on Fruit Trees. 48 | Pea and Bean Thrips, 
5 | Mangold Fly. 49 | Fruit Tree Beetle. 

1o | Wireworms. 52 | Gooseberry Mildew. 
11 | Daddy Longlegs or Crane Fly. 53 | Pear Midge. 
12 | Gooseberry Saw Fly. 56 | Canker Fungus. 
14 | Raspberry Moth. 60 | Wood Leopard Moth, 
15 | Apple Blossom Weevil 62 | Pear and Cherry Saw Fly 
16 | Apple Sucker. 64 | White Root Rot. 
19 | Pea and Bean Weevils. 65 | Small Ermine Moths. 
20 | The Magpie Moth. 68 | Currant Aphides. 
22 | Diamond-back Moth. 69 | Tent Caterpillars. 
23 | Potato Disease. 70 | Winter Washing of Fruit Trees. 
24 | Ribbon Footed Corn Fly. 75 | Root-knot Eelworm in Cucumbers 
25 | Chafer-beetles or White-Grubs. and Tomatoes. 
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GRADING AND PACKING FRUIT AND 

| VEGETABLES. 

Experience in modern business competition convincingly 

demonstrates the necessity for strict attention to every detail 

that will honestly enhance the value or facilitate the sale of all 

merchandise. With heavy expenses in production on the one 

hand, and low selling prices on the other, the margin of profit is 

often so small that the greatest care is requisite to prevent its 

complete obliteration. Competitors in other countries have 

observed the weak places in our methods, and have taken the 

fullest advantage of their discoveries. Warning notes have been 

repeatedly sounded by the more advanced of our own country- 

men, and in recent years there has been some awakening to a 

knowledge of defects that militate seriously against success, and 

which can yet be either reduced in importance or completely 

removed. Perhaps no industry affords a more striking illustra- 

tion of this than the one which is concerned in supplying the 

public with home grown fruit and vegetables. Intensive culti- 

vation has been carried in many places to a high pitch of 

excellence, and British horticulturists pride themselves, justly, 

upon their skill as producers. 

Admirable and necessary as the highest cultivation must 

always be, yet Something more is required to ensure complete 

commercial.success, namely, the conveyance of the produce in 

the best possible style to the market or to the consumer. It is 

at this point too many fail, and a material proportion of unprofit- 

able sales is mainly attributable to neglect in presenting goods 

N 
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in the most satisfactory manner. Proofs of this defect are 

evident in every British market, and commonly the produce of 

the home grower may be seen in direct contrast with that of his 

foreign competitors, to the conspicuous disadvantage of the 

former. Jt is the purpose of the following notes to give some 

directions that, with the exercise of intelligence in carrying them 

out, may assist in improving the selling value of both fruits and 

vegetables as produced in this country. 

Grading Frutts, 

To aid in performing this important but neglected operation - 

to the best advantage, we must assume that the preliminaries of 

successful cultivation have received due attention. The selection 

of the best varieties, suitable sites and soils, with every possible 

care in protecting the trees from attacks of insects and diseases, 

demand the cultivator’s utmost skill and unceasing watchfulness. 

Finally, in preparing for the actual work of grading, the methcd 

and time of gathering should receive the strictest attention, or 

much of the other labour will be reduced in value, It is not 

sufficiently recognised how readily all fruits are injured by rough 

handling. Even hard, unripe, apples and pears are soon bruised, 

and not only do these marks show as serious defects in the 

appearance of the fruits, but the keeping qualities are also 

affected. The rough, old-time practice of shaking apples from 

trees, or even knocking down those which cannot be easily 

reached, are, it is hoped, almost obsolete now, yet, judging by 

the condition of fruit consignments seen in our best markets, 

some very similar method must still be adopted. It seems a 

very commonsense view to take, that if fruits are worth the 

labour and expense required to grow them to their full develop- 

ment and maturity, they should also be worth the comparatively 

little extra care needed in removing them from the plants and 

preparing them for sale or use. The fact is, that if this attention 

cannot be given, it is best to discard all idea of making fruit- 

growing commercially successful in its fullest extent, . 

Apples and pears should be placed in the baskets at the time 

of gathering, not dropped in, as the contact between the fruits in 

this way is a prol fic source of bruises. This applies to both 
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unripe and ripe fruits, but in the latter case still greater care is 

needed, and the more tenderly the fruit is handled the better, 

To all the soft fruits, such as plums, cherries, strawberries, and 

raspberries, the same rule is applicable, and compression or rub- 

bing by the hand in the act of gathering must also be avoided, 

It is advisable to employ shallow handle baskets for gathering 

purposes, and to have the bottom and sides padded with some 

soft, smooth material which will not impart any lint or hair to 

the surface of the fruit. 

The time of gathering will depend partly upon the character 

of the fruit and the objects of the grower, Early apples for 

cooking are gathered as soon as they are large enough, but late 

varieties for keeping require to be left on the trees until fully 

matured. Early pears for eating must be gathered before they 

are quite ripe, and the earliest dessert apples need the same 

attention. Much judgment and experience are requisite in 

gathering the soft fruits, but as a general rule it is preferable 

to take them kefore they reach the last stage of ripeness, though 

they must be sufficiently matured to be in a marketable con- 

dition, With strawberries several gatherings are necessary, and 

in the height of the season they should have attention at least 

twice a day, MJaspberries also frequently need daily gathering 

when the fruit is ripening and the weather is hot. Stone fruits, 

like plums and cherries, can be gathered when the bulk of the 

crop is in good condition ; but an early gathering of the most 

forward fruits is advisable on account of the advantage in 

market prices. Gooseberries can be dealt with at two different 

seasons, z.¢.. when the fruit is green and when it is ripe. The 

earlier the former can be had of good size, the better the prices ; 

and in the later stage the fruits should be large, of good colour, 

and in the best state for eating, but not so advanced as to be in 

danger of cracking. One general rule is applicable to all fruits, 

and that is, never, if it can be avoided, gather them when they 

are wet, especially if they have to be packed for sending a dis- 

tance, 

In preparation for sorting, the fruits should be taken and 

carefully spread on a table or bench which may slightly slope 

to the front, and should be of a convenient height for the packer 

to stand at. The soft fruits must be conveyed to the sorting 

N. 2 
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room in shallow trays or baskets, so that they can be graded 

direct without turning them out. When experienced hands are 

employed some degree of sorting can be done at the time of 

gathering, thus saving further handling or removal of the fruits, 

and the grower will in every case endeavour to reduce this to 

the minimum. 

Several matters have to be considered in the actual work of 

grading, and an intimate knowledge of the characteristics of 

varieties is essential to the best results. The effects of seasons 

on large crops also demand attention, for the second grade of 

one crop might rank as the first in another. It is impossible to 

lay down a rule that would constitute a standard equally 

reliable under all conditions, but a general idea can be given 

of the relative values of different grades under similar circum- 

stances. 

The points of importance in classifying the best fruits are :— 

1. Freedom from injuries and blemishes. 

2. Good size and even form. 

3. Colour. | 
4. High quality with ripeness. 

The first two are essential to all high-class fruits, and no 

defective, distorted, or undersized samples should be allowed 

in the leading grades of any kind. 

The third quality is a special one, which always possesses a 

marked value in fruits for dessert, and even amongst some used 

for cooking or preserving, as in apples, red currants, raspberries, 

and strawberries, for example. A richly-coloured sample, though 

only of moderate size, if free from defects, will often possess a 

higher market value than larger and duller fruits. Cox’s Orange 

Pippin, for instance, if sold in two grades, one large and dull or 

greenish-yellow, and the other a size smaller, but in its best 

colour, will command the larger price for the latter ; and this is 

true of many other fruits where colour is a characteristic that 

is sometimes deficient in the larger sizes. 

As regards the fourth point, mere size may also’ be a 

secondary consideration, provided the fruits are choice, in 

perfect condition for immediate use, and free from: defects. 

This especially concerns small packages of dessert fruits, such 

as the finest pears, plums of the greengage type, ripe cherries, 
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peaches, and nectarines. A special market must be at com- 

mand for such samples, or they should be sent direct to the 

consumers or retailers. 

The bulk of fruit grading will, however, be mainly concerned 

with variations in size, provided the essentials.of good form and 

freedom from defects be secured. It is of the utmost import- 

ance to ensure that each grade be as uniform throughout as 

close attention can accomplish, and then the full value of the 

work is most likely to be obtained. 

The question is sometimes raised whether grading yields a 

profit to the grower sufficient to pay for the trouble, but a very 

moderate experience suffices to give an emphatic affirmative 

reply. Many proofs could be adduced, but here is one that 

illustrates the advantage. In an average season twenty bushels 

of Warner’s King Apples were gathered for sale, and of these 

ten bushels were sold unsorted, just as the fruits came from 

the trees, at 4s. 6d. per bushel. The remaining fruits were 

graded and sold as follows :— 
yp Soni 

3 bushels at 8s. = Lea: O 

2 9 at 7s. = O14 0 

3 SDM Aae ays. = O15 0O 

Diem a5), 2S. OU. =O. Gp4, © 

L218 0 

Yen bushels unsorted at 4s. 6d. ... ont Bes ed Qe Hie O 

Cost of grading... i ioe 580 one sis OT. 0 

Gain on graded fruits... bie ect PE 0 CARTS) 

The average price per bushel of the sorted apples was thus 

over 5s. od., as against 4s. 6d., the expenses of carriage and sale 

being the same in each case. Two bushels of defective fruits 

mixed with the others thus materially lowered the value of the 

whole consignment when sent in an ungraded state. 

_ When dealing with choice fruits that can be sold in smaller 

quantities these differences are greatly magnified. Ata time 

when several varieties of the best dessert apples were not bring- 

ing more than 12s. per bushel in central markets, a portion of the 

crop was sorted and realised at the rate of 23s. per bushel. For 

example, 10 dozen fruits of the best brought Is. 6d. per dozen, 

and 8 dozen of another grade brought Is. per dozen. Again, 
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with strawberries, a portion of a crop was sold ungraded at 3d. 

per lb., another portion of the same variety was sorted and sold 

in about the following proportion per 100 lb., namely—s5o lb. 

at od., 20 Ib. at-4d., and 301b: atwed: Lotal,"0sn2d= atten 

deducting the extra expenses this was equal to a gain of £10 per 

per ton. Similar examples could be easily multiplied, but any 

ordinary season would afford such proofs. It is evident that if 

the largest importers find grading profitable, as they admittedly 

do, with so many disadvantages against them, the home grower 

ought at least to reap an equal benefit if he would only take the 

trouble. I have handled many tons of fruit, and should estimate 

the average increased price of graded samples, compared with 

that sold in bulk, unsorted, as ranging from 20 to 50 per cent. 

while the additional cost would vary between 5 and 10 per cent. 

on the difference in the gross returns. 

A quick eye and some practice under good suidance soon 

enable a packer to select the various sizes in a uniform manner. 

Apples in particular can be readily graded into several sizes 

according to the variety andthe crop. Occasionally four well- 

marked grades may be obtained, in other instances perhaps three 

are secured, and sometimes only two are obtainable. The 

difference of a quarter of an inch in diameter will constitute a 

well marked grade. An American Association has adopted as 

the minimum standard for first grade apples of the largest types 

24 inches diameter ; while for the smaller types 24 inches is the 

minimum diameter for first grade fruits ; in each case a } inch is 

allowed between the firsts and seconds. In practice it is found 

almost impossible to adhere to such exact grading ; the general 

standard and range in size of the crop or variety must be judged, 

and the graduation founded upon this. These remarksespecially 

refer to apples for cooking, or dessert apples equally well 

coloured, but what has been already said about the value of 

colour must be remembered and a special grade selected of 

uniform size where there is a proportion of larger fruits ede 

in that respect. 

Most of the details regarding apples are also appropriate to 

the grading of pears, but as a larger proportion of’ these 

are used for eating than cooking, they are more adapted for dis- 

posal in small packages, and hence repay for the greatest atten- 
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tion in uniform grading. Several quantities can be usually 

obtained from one crop, and it generally pays best to sell in two 

or three grades, only those rejected in the selecting process being 

disposed of in bulk. Even when large crops from old orchard 

trees are being dealt with, a few dozens of the finest fruits care- 

fully packed will help. to raise the total returns consider- 

ably. 

Stone fruits may be selected in various grades. Plums for 

cooking can thus be sorted into two or three grades, the largest 

fruit commanding the best market. A good medium size is in 

demand for bottling,and the smaller sizes are utilised in ordinary 

cooking or preserving. Dessert plums and cherries are readily 

graduated on the same method, the finest in boxes or small 

packages and the others in bulk. 

Soft fruits, such as strawberries and raspberries, are worthy of 

equal care, the former being sorted into at least two grades and 

sometimes into more. The best are placed in punnets, the next 

in small boxes, and a third grade can be sold in boxes or 

baskets holding from 6 lb. to 12 lb. Raspberries may be con- 

veniently divided into two qualities whenever a special sale can 

be commanded for the best fruits either in punnets or small 

boxes. 

Nearly all other fruits also admit of some grading, even 

though it be only to the extent of excluding defective and mal- 

formed specimens ; the results yield a satisfactory reward for the 

labour and expense. 

Grading Vegetables. 

The benefits derivable from careful and systematic grading are 

by no means confined to fruits, as vegetables also afford con- 

siderable encouragement to those who strive to make the most 

of them in the same direction. Especially is this the case with 

root crops, though in a general way the sorting adopted is of a 

very rough character. Potatoes, for example, are usually picked 

up in three sizes, the large tubers for sale, the seconds or sets, 

and the small tubers to be used as food for stock. The large 

size should be again sorted into two or three grades ; it is with 

them as with apples, a comparatively small proportion of coarse 

irregular tubers spoil the appearance of a large consignment. 
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Even shape and uniformity of sample possess a distinct market 

value, and a medium sized potato having these characteristics, 

together with good quality, will bring a better return than 

huge distorted tubers of which size is the only recommendation. 

If an extra 6d. per bushel or 41 per ton can be secured by such 

care it often means with a good crop sufficient clear gain to 

more than pay the expenses of cultivation. | 

A distinction can be made between the best or earliest turnips 

and carrots and the ordinary quality or crop in bulk by market- 

ing the former in bunches, while the latter are sent in bags or 

baskets. Onions, too, can be graded in several ways, the best 

being bunched or made into “ropes,” while smaller sizes are 

sold loose, the smallest ranking as pickling onions. It is always 

advisable to have several sizes, each sample fairly uniform, 

as some buyers have a preference for medium size bulbs and 

others for large ones. In selling small quantities by weight the 

retailers have a difficulty with the largest onions, and usually 

find the medium size more convenient. If roots are prepared 

for sale by being thoroughly cleaned it is a great help, and in 

any case wherever grading is followed all the best qualities 

should be so treated or the chief part of the labour will be 

nullified. 

Peas and beans should always be graded. Yet this is seldom 

done by the grower, and, as with many other vegetables, it is 

usually Icft to the retailer. Large, well-filled pods of the former 

are always in demand, and if the colour is good their value is 

enhanced. But they are too often gathered without due care, 

and a number of insufficiently developed pods materially lowers 

the value of the whole, while reducing future gatherings. Two 

or three grades of peas can be readily formed, according to the 

condition of the crop and the varieties, some being much more 

even croppers than others. In supplying consumers direct daily 

or at regular intervals, it is now becoming the practice to shell 

the peas, grade them by means of sieves, and consign to the 

purchaser in small boxes. Dwarf kidney beans and scarlet 

runners can be graded by selecting the long, straight, and even 

pods for the best samples, in smaller quantities, the bulk going 

for sale in bushel or half-bushel baskets. 

With green vegetables, such as cabbages, savoys, kale io 
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Brussels sprouts the principal point is to see that each sample is 

uniform and in the best condition, which is largely a question of 

care in gathering. For ordinary markets the two first named 

must be large and with solid hearts; for special sale and for 

sending direct to consumers a smaller size, but possessing all 

the other essential characters, is often preferable. Brussels 

sprouts should aiways be sorted into two grades, all the firmest 

and most compact into one, and the looser, rougher sprouts 

into another ; the increased price of the first will pay for this in 

the majority of cases. To cauliflowers and broccoli similar 

remarks apply ; the most even and whitest heads constitute the 

first grade, the rougher and discoloured the second. As with 

cabbages, large heads are required in general markets, but for 

the best sales moderate-sized perfect samples are the most 

satisfactory. | 

Other vegetables or similar crops pay for attention in the 

“same way.. Rhubarb can be classed in two grades, the longest, 

straightest and best coloured forming No. 1 bundles. Celery 

may be divided into two or three grades, the heaviest and most 

solid in bundles for salad, the others loose for soups. 

Asparagus, too, should be placed in two or three grades, 

according to the length, substance and blanching ; the smallest 

(Sprue) for soups; all the best in bundles of 25, 50, or 100, the 

last in larger numbers. Seakale can also be sorted, the best 

grown and whitest in bundles set upright in baskets. 

Tomatoes demand the greatest care in sorting ; two, three, and 

even four grades may be formed. The best in boxes or shallow 

baskets. The most even and brightest coloured fruits take the 

lead ; there is a special demand for the largest handsome fruits 

in some markets, but the principal general sale is for good even- 

shaped, moderate-sized, uniform samples. Cucumbers are 

graded into two or three sizes ; and vegetable marrows are also 

Sorted, but in some places large specimens of the latter are most 

in demand, while in others a medium size is chiefly required., 

os Salading, like lettuces and endive, can occasionally be 

separated into two grades, according to the solidity and 

blanching of their hearts, but as a rule a uniform sample of 

one value is preferable, to be regulated by the gathering. 

Amongst many miscellaneous crops that cannot be particularised 
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mushrooms are conspicuous as needing sorting into different 

grades. The largest (and oldest) should be placed together ; 

the medium-sized will constitute the best grade; and the smallest 

or “buttons” the next, both the latter being usually sent or 

sold in punnets, and the others in baskets. 

The essential general rules in grading vegetables of all kinds 

are the following :—1. Exciudeall immature, overgrown, coarse, 

or defective specimens from the leading grades. 2. Make each 

grade as uniform as possible. 3. Let freshness and fitness for 

use be the characteristics of all vegetables when consigned to 

market or consumers. To aid in all this grow only the best 

varieties obtainable, and watch closely for every real improve- 

ment on old sorts. 

Packing for Sale. 

Wherever fruits or vegetables have to be transferred a 

distance by road or rail, the best culture and most careful 

grading may lose all their value through neglectful packing. 

That many of the defects in market consignments are either due 

to this or materially increased thereby the majority of salesmen 

can confirm, and the complaints on this score are as frequent as 

those regarding inattention to grading. In dealing with fruits 

the essentials for success are as follows :— 

1. Use only perfectly sound fruits. 

2. Pack firmly, without crushing. 

3. Use the best elastic odourless materials as packing. 

4. Place all choice and ripe fruits in small quantities and 

shallow packages. 

In the home trade baskets are much more extensively 

used than boxes, and the most common are round baskets with- 

out lids, of the bushel, half-bushel, or half-sieve types. They 

are strong and durable, but are objectionable for all the best 

fruits as, even with the most careful packing, the top layers are 

liable to be bruised, and under the usual careless methods they 

are certain to be damaged. When apples, pears, plums, 

cherries, or gooseberries are sent in such baskets a covering 

of paper, with straw or other material, is placed on the top and 

secured by cross pieces of willow or hazel, the points of which 

are forced through the sides of the basket below the rim. Flat 
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baskets with lids are preferable but expensive, and the difficulty 

with all these is that they must be charged for or returned. In 

extensive dealings with market salesmen baskets are supplied 

at very little cost to the producer, but where it is desired to 

promote more direct communication between the grower and 

retailer or consumer some other method is preferable, or the 

producer must provide his own baskets. It would be helpful in 

many districts if a local industry could be developed in cheap 

basket making; there are few places where the suitable willows 

could not be grown, and the basket making might be performed 

in the winter evenings. For useful information regarding 

willows and osiers suitable for the purpose named, see 

Leaflet No. 36 issued by the Board of Agriculture. 

Much could be said in favour of boxes for fruits, and, where 

only small sizes are employed, they may be purchased or made 

so cheaply that they can be included in the price of the fruit, 

and thus all the trouble of returning or collecting empties is 

avoided. Their more general use under the right conditions 

would assist producers in two ways: first, by aiding them to 

avoid overstocking the markets in seasons of heavy crops, and, 

secondly, by facilitating direct communication with the con- 

sumers, thus securing a better price for their goods. In a small 

way, boxes can be made at home at a cost of 14d. to Is. each ; 

on a larger scale, with the use of machinery, they may be turned 

out at about 8s. to 50s. per 100, according to the size, and boxes 

costing 1d. to 6d. can always be given with the best grades of 

fruit, usually even with profit. Many of the leading railway 

companies have recognised this fact, and now supply boxes of 

various sizes at Is. 6d. to 5s. per dozen, while several manu- 

facturers also supply to large orders at very reasonable prices. 

The sizes kept in stock by the principal railway companies 

(such as the London and North-Western) and furnished to the 

order of producers on their systems, are the following (inside 

measurements) :— 
Average price Length, Width. Depth. 

13d, NO. (=) loz"inches . x, 74 inches. 3 inches. 

2d. Se ie eS 9 x 9 » x 4B 99 

23d. 9910 Oke as 154 a9 x 10% 99 x 5 a9 

3d. AD hc uli 16% 9 xX ITS os, XK). 58s “35 

4d. 99 5 me 185 99 x 13 99 x 6 a9 

5d. oe Ole etd yan ans KX TG. a9 da 99 
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Of these, the first four sizes are the most generally useful for 

fruits, the others may be utilised for salads, light vegetables, or 

flowers, but are hardly strong enough for the weight of fruit 

such sizes would hold. 

Home-made boxes can be produced in any sizes to suit the 

growers’ requirements, but these here named have been tried 

and proved satisfactory. Outside measurements are given, and 

full space is allowed for packing materials :— 

Bushel— 

Sides 237 inches long x 9 inches deep. 

Ends 16 as Poke OMe 9 
Bottom and lid each in two pieces, 8 inches wide and 23% inches long leaving a 

slight space in the centre. 

Lalf-bushel— 

Sides 17 inches long X 9 inches deep. 

Ends 113 ,, 560 DX Quek a 

Bottom and lid each in two pieces 6 inches wide and 17 inches long. 

Peck—This is made in three sizes to suit different classes of fruit. 

(1). 

Sides 113 inches long X 9 inches deep. 

Ends 8} >) 99 x 9 39 93 

(22) 

Sides 16 29 99 x 6 5? 9) 

Ends 10 as Mt OO) Ohta, ” 

Sides 07/ 99 399 x 6 99 9? 

Ends 8 29 99 x 6 99 ”» 

To follow these Nos. 1, 2,and 3 of the Railway Company’s boxes 

are convenient, where shallow packages are needed for softer 

fruits. 

Various materials are available for packing purposes, but 

much the best are the several grades of wood wool now pre- 

pared, the coarsest being suitable for large packages and heavy 

fruits, and the finest softest samples for the choicest. and ripe 

fruits. But wherever it is to be in contact even with apples and 

pears only the softest make should be employed; the rougher 

samples can be used for the bottom, or filling up at the top. 

All choice and delicate fruits should be encircled with bands of 

folded soft tissue paper, having a glazed surface, which must be 

in contact with the fruit. This is also required to place over the 

top layers, but a stronger paper is used for unripe apples or 

pears. 
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In the actual work of packing, an even layer of wood wool is 

placed at the bottom of the box or basket, this being covered 

with a sheet of paper, and upon it the fruits to be disposed of are 

placed firmly. The best plums, pears, or dessert apples should 

never be in more than two layers, and in the smallest boxes 

holding one layer they travel in the finest condition. If only 

one layer of fruits is made, the packing material at the bottom, 

and that at the top, besides the folded paper band round each 

fruit, will be all that is essential; but if there are two layers, 

they must be separated by two sheets of paper, and sufficient 

‘fine wood wool evenly spread to prevent injury to the lower 

fruits, and form a firm bed for the upper ones to rest upon. 

From one dozen to four dozens of the best dessert apples, pears, 

or plums may be so packed in one box with safety for a long 

journey. Peaches, nectarines, and apricots must always be in 

single layers, and demand the utmost care. 

Strawberries can be packed in from 3lb. to 6 lb. of selected 

fruits, but the first-named quantity is the best for the finest fruit, 

and No.1 of the railway boxes just holds that amount con- 

veniently, allowing for a little packing material at the top and 

bottom, but use only leaves between the layers. The same size 

‘box will hold 4 lb. of best cherries, 3 lb. of raspberries without 

their stalks, 3 lb. red currants (closely packed), or 4 Ib. of black 

currants ; but the last two may be packed in 6 Ib. to 12 Ib. lots 

if not too ripe; the smaller quantities are, however, preferable 

and safer. The finest early strawberries should be packed in 

1 lb. punnets,- which may be either deep or shallow, round- 

plaited chip punnets, or square ones (with or without handles). 

The round punnets are best packed in trays with lids, and those 

generally employed will take six punnets. They are only used 

for the earliest and choicest fruits, when prices are good. Crates 

can be employed to hold several such trays, those large enough 

for six being a convenient size and weight. The square punnets 

are packed more closely together on sliding shelves, or in trays 

like the others in crates. Grapes are packed in shallow or 

handle baskets, the points of the bunches towards the centre 

and the stalks secured to the sides or rims, the top of the basket 

being covered with stout paper tied round the rim, or some 

handle-baskets are fitted with lids. The sides and base of the 
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baskets are sometimes padded, but are then always covered with 

a soft glazed paper. The great point is to avoid rubbing the 

surfaces of the berries and spoiling the “bloom,” a character 

which, in its perfection, adds much to the selling value, as it 

does also with some plums. 

In every case, besides ensuring the security of the finest fruit, 

endeavour to display it to the best advantage, and if the grade 

is uniform, as advised, this can be done quite honestly by the 

aid of a little coloured or white tissue paper to fold over the 

sides when the box is opened, and by arranging the fruits with 

the coloured side uppermost. The question of branding or 

labelling must be considered, for where good fruit only is being 

dealt with, the use of the words “ Seconds” and “ Thirds” is apt 

to give rise to a misconception that is unfairly against the 

seller’s interest, For the finest samples, “ Extra,’ “ Select,” of 

‘Special” may be employed. Some mark the next grade AI, 

and the next No: 1, ‘or if the letter X is employed, three 

would be used for the first grade, two for the second, and one 

for the third. Another method is to term the best Selected 

No. 1, and the other grades Selected No. 2 and Selected No. 3. 

Something of this kind is needed to indicate that the lower 

qualities are not refuse, but properly graded fruits. A grower 

should adopt a uniform system, and adhere to it, so that his 

brand may become known and have a market value, and every 

package ought to have the name of the variety and quality 

boldly printed on the label. Growers who intend to make a 

substantial business, and who deal honestly in the best produce, 

should have their own names on the packages. Some salesmen 

object to this, but if a grower cannot make his business through 

the ordinary channels he must try fresh ones, Endeavour to 

supply the shopkeepers, or develop a trade with private 

customers and send direct to them. The reduced rates at 

owner's risk on the railways, and the parcels post afford ample 

means for enterprising men to work up a business in small 

packages of choice fruits if they take the trouble to do so, either 

by advertising, by circulars, or by trade letters. . 

In packing vegetables most of the general advice already given 

should be serviceable ; but these are disposed of in larger 

quantities and therefore require a different class of packages. 

——————————— — 
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Bags of various kinds and sizes, with large light open baskets 

or crates, are more extensively employed than boxes. The 

majority of roots are sent in bags, but the best samples of 

turnips, carrots, &c., that are bunched are sent in crates, while 

radishes and small roots are sent in baskets. Green vegetables 

like cabbages, are best in crates, as also are broccoli and 

cauliflowers, but the earliest and best of the last named are 

often packed in flat baskets or hampers and pay for every care 

The best samples of salading, such as lettuces, are usually packed 

in hampers, the rougher grades in crates, Peas and beans are 

packed in baskets, bushels, or half-sieves, but as previously 

noted peas when shelled are forwarded in small boxes containing 

about three quarts each. Half-sieves are also used for Brussels 

sprouts, pickling onions, and other small vegetables. The 

earliest rhubarb is consigned in hampers; the later often goes 

to market in bundles loaded direct into the vans, or packed 

in crates, as also is celery. For all early and high quality 

vegetables shallow baskets or boxes are useful. Cucumbers, 

tomatoes, mushrooms, and many others can be conveniently 

sent in this way, and where periodical consignments of general 

vegetables are sent to private customers this is the best method. 

It is necessary to pack firmly as with fruits, and where green or 

perishable vegetables have to travel a long distance it is desirable 

to gather them as shortly before packing as possible, preferably 

in the early morning when quite fresh, but not when drenched 

with rain. They should not be allowed to remain exposed to 

sun or wind for some hours before they are sent off, as is 

sometimes the case, to the obvious disadvantage of the seller. 

Above all, do not on any consideration admit defective or 

decaying samples into the packages; maintain the uniformity 

so strongly recommended as regards fruits, and it will be found 

that the reputation gained is a satisfactory exemplification that 

“honesty is the best policy,” though what is often stigmatised 

as dishonesty is a carelessness from which the producer suffers 

most seriously in the returns he receives. 

R, LEWIS CASTLE. 



160 

CIDER “RACTORIES =IN -PRANEE. 

The United States Government recently appointed a special 

agent to study and report upon the manufacture of cider in 

Europe, and the results of this inquiry have been published 

under the title “ A Study of Cider Making in France, Germany, 

and England,” as Bulletin No. 71 of the Bureau of Chemistry of 

the United States Department of Agriculture. From this bulletin 

the following account of the factory systems, as applied to cider 

in France, has been taken, as they differ in some respects from 

those more commonly met with in this country :— 

Considerable importance is attached to observing the maturity 

of the fruit. The French especially argue that both the sugar 

content and the quality of the product are affected thereby. 

The first will doubtless be readily admitted by all, and the second 

in part, but further investigation is needed before all that is 

claimed can be admitted. While the fruit should certainly be 

mature—that is, it should have reached the perfection of its 

srowth—it should not be allowed to'ripen and fall from the tree, 

as this will lead to very irregular ripening and yield at no time 

a satisfactory amount of evenly ripened fruit in proper condition 

for grinding. 

The French lay great.stress upon gathering and ripening in 

bulk, as they claim in this manner to secure the most perfect 

development of the delicate aroma which is such a marked 

characteristic of the best Normandy varieties. Their method is 

generally to dislodge the fruit by shaking and by the use of 

poles at about the stage of maturity which is recognised as right 

for gathering and barrelling. In many places this fruit is left in 

huge piles under the trees until late in the season, though this is 

not considered the best practice. The better method, which 

seems to be quite well observed by larger growers, and espec- 
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jally by those concerns which manufacture large quantities of 

cider, is to bring the fruit quite promptly into the lofts over the 

cider mills. This was the only house-storage method observed 

in France, 

A characteristic of the French czdreries is the almost total 

absence of cellars. This is the rule in France, while just the 

opposite is true of Germany, 

The simplest method of describing the better class of French 

factories is perhaps to take a single cider factory as an illus- 

tration. The best type of factory examined in the French cider 

country was that of an Agricultural Union at St. Ouen-de- 

Thouberville, a short distance from Rouen. This establishment, 

built and operated upon a co-operative plan, is a model in its 

mechanical appointments, and the technique of its operations 

seemed to leave little to be desired. 

In total dimensions the building is approximately 300 ft. long 

by 100 ft. wide. To the rear of the main operating room of 

the ground floor one can step up a few feet into the main fer- 

menting room, or down a few feet into a half-cellar, used for the 

finishing process of fermentation and for storage. The surface 

of the ground slopes from the front to the rear of the building, 

so that this lower room ends at ground level. This gives an 

_ important advantage in the ease with which the finished product 

can be loaded on trucks for transport. 

The operation of this factory will be better understood by 
following the usual course of the fruit and must as they pass 

through the several processes to the finished product. The carts 

laden with apples in sacks enter the shed in front of the factory, 

and by a hoist, operated from the main shaft within, the fruit is 

lifted to the second floor, where it is weighed and put in bins 

according to variety and quality. These bins cover nearly all 

the second floor, and are only 18 in. deep, strict rules as to 

methods of storage being observed. With the fruit thus dis- 

tributed it is possible to observe critically its condition and to 

grind as it comes to proper maturity; also the careful distribution 

in accordance with the quality makes it easy to blend the fruit 

so as to produce any desired grade of must. 

When ready to grind, the fruit is measured to the machine in 

proper proportions. The grinder stands at the floor level of 

O 
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this store-room. Formerly the fruit was washed, but now this is 

only resorted to in case of necessity. The fruit is, however, run 

over a slatted “way” or chute in its progress to the cylinders, 

and much trash is thus screened out, an attendant watching to 

see that foreign substances likely to damage the grinders do not 

pass. From the grinders the pulp drops into a chute, which 

delivers it as directed by the operator into one or another of 

the several pomace vats. The custom is to fill the vats one 

after another, the pulp being allowed to remain for some hours 

before pressing. This maceration of the pulp in its own juice is 

thought to aid in extracting the sugar content, and to givea 

better colour to the must through certain chemical changes 

caused by the action of the air on the crushed tissues. The pulp 

is not, however, and never should be, allowed to ferment before 

pressing. 

The pulp vats at this factory are made of porcelain tiles 

carefully set in cement. A drain pipe is arranged to carry the 

must, which always flows from freshly crushed fruit, into a 

cistern at the left of these vats. From here it is pumped into 

the large casks in the fermentation room. A large vat is pro- 

vided for the maceration of pomace after it has been through 

the press. 

When the pulp is thought to be in condition for the press, a — 

small car is run alongside, and the pulp is laid up in cheeses on 

a form, coarsely woven press cloths being used, just as is done in 

the best American factories. When this car is loaded it is run 

on to the press, and the hydraulic pump is put in motion ; the 

car and its load of pulp being lifted by the upward thrust of a 

hydraulic piston. In this factory the hydraulic presses were 

rated at 200,000 lb. direct pressure. 

While this load of pulp is under pressure another car is loaded 

ready to take its place. On being released from the press the 

car is run alongside the large vat and the pressed pomace is dis- 

charged into it, carefully cut up with a shovel, and wet with weak 

must or water, the amount of liquor added being about equal to 

the pure juice expressed. This round of operations is repeated 

until the day’s grinding is exhausted, and the pomace from the 

first pressing then rests in the large vat, macerating in water or 

weak must until thought ready for pressing a second time. The 
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must from the fresh pulp in the vats and cistern is united in the 

great casks of the fermentation room as pure juice. This is 

destined for the highest grade cider. 

After eight to twelve hours’ maceration the pomace is again 

subjected to pressure ona different press from that used for pure 

juice, and the must is received in another cistern near by and 

pumped into another set of casks. This must is used to make 

a second grade of cider, the dozsson of the labourers. But this 

does not complete the operation. Again the pomace undergoes 

maceration with water or weak must, being then pressed a third 

time. The must from this pressing is very weak, its specific 

gravity being 1010 to 1:°016. This must is used to macerate the 

pomace after the first pressure, thus adding very materially to 

the quality of the must derived from the second pressing. 

The pomace is no longer of any value for cider purposes. It 

may, therefore, be discharged by running the car outside the 

factory, or it may be ground anew and washed to separate the 

seeds, which return no small income, as they are in great 

demand by nurserymen for growing stocks. These seeds are 

known to commerce in the United States as French “crab 

seed,’ but they are really seeds of the cultivated apple and not 

of crabs. 

A second method of extracting the juice from the apple pulp 

is also employed in this factory, viz., diffusion. The diffusion 

battery is located at the extreme left of the main operating 

room, It consists of six tanks about 34 to 4 ft. high, mounted 

on a turntable. Immediately at one side, and just above the 

level of the tanks is a reservoir for water. This may be supplied 

warm or cold. 

To put this apparatus into operation, five of the tanks are 

filled with cut or pulped fruit. These are so connected that 

the fluid will circulate from one tank to another by means of a 

tube connected at the bottom of the first and delivering the 

flownear the top of the second, and so on around the circle. 

By the time the fluid flows out from the bottom of the fifth tub 

it is well charged with the soluble matters contained in the 

fruit, z.2., sugars, acid, tannin, mucilage, &c. But it can never 

be made to equal in richness the proaue of the first pressing 

from the same fruit. 

©: 2 
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As soon as the fruit in the first tank is exhausted by this 

washing with water, the stream is turned into the second, and 

the sixth tank, now freshly filled with pulp, is put in service as 

the final member of the battery. Then the first tank is emptied 

and refilled with fresh fruit to take the last place in the series, 

when the third tank becomes the first cell in the battery. Thus 

the operation proceeds indefinitely. It should be said that the 

richness of the must delivered at the exit from the fifth cell 

always determines when a fresh tub or cell must be “ cut in,” as 

the flow through the last tub of fresh fruit strengthens the must 

very much. The strength or richness is ascertained very readily 

by specific gravity. 

The manufacture of cider by the diffusion method is carried 

on in France to a considerable extent, but its present im- 

portance does not appear to warrant extended discussion here. 

It may be worthy of study, but all the indications seem to point 

to its failure to produce a genuine high-grade cider. 

In the factory at St. Ouen-de-Thouberville, two hand presses 

were provided as a reserve to be used in case of accident to ge 

hydraulic presses. 

The main operations prior to fermentation have now been 

outlined, The must of the several grades has been delivered by 

pumps to the large casks in the fermentation room. Through 

each section of this part of the building runs a main brass pipe 

connecting with the pumps. The flow is readily turned into 

the desired section by valve cut-offs, and in each section the 

must is delivered to the receptacles by rubber tubes which can 

be attached to the “main” at convenient points. Each cask 

as filled is marked with the date and such other data as are 

necessary to guide the operator in the details of the fer- 

mentation. At the same time, proper entries are made in the 

factory journal for future reference. 

From the upper room, where the first fermentation occurs, the 

cider runs by gravity at first racking to the room below, which 

is a sort of half-cellar. Here it usually rests until it is finished 

cider. A railway runs into this lower room to carry the finished 

cider in casks of proper size for transportation to a platform at 

the lower side of the factory, from which they are rolled on to 

the carts without lifting—an important advantage. 
| 
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There are five cisterns adjoining the lower store-room (which 

is of insufficient size), capable of augmenting the storage capacity 

by 60,000 gallons. These are made of slate laid in cement, and 

the cider keeps perfectly in them. When they are required, the 

cider flows by gravity to them from the lower store-room. They 

are carefully closed as filled, and only opened as it becomes 

necessary to pump the cider out for sale. 

This factory has a total annual capacity of about 350,000 

gallons. 

A laboratory is attached to it where analyses of fruit and 

of the product at various stages of manufacture are carried 

aout. 



166 

A CUCUMBER LEAP> DISEPASE. 

Dendryphium comosum, WW allr. 

For the last four or five years growers of cucumbers have 

suffered severely from the disease known as Leaf-blotch, caused 

by the fungus Cercospora melonts. (See Board of Agriculture 

eatlet Nox7©.) | 

This season another form of leaf disease has been met with, 

which, though rather similar in appearance to the Leaf-blotch, 

is found to be caused by an entirely different fungus, viz., 

Dendryphium comosum, Wallr. 3 

This new disease was observed to appear as early in the 

season as March, which is about two months earlier than the 

time the ordinary Leaf-blotch disease first shows itself. It 

attacks the plants when quite young, and by killing the tissues 

of the leaf, causes small spots, which are easily detected ; in bad 

cases the growing points of the shoots are also infected and 

destroyed. 

The Dendryphium disease, as well as being interesting from a 

scientific point of view, should prove a warning to growers, as it 

affords an illustration of the way in which a disastrous epidemic 

may originate. Dendryphium comosum is a fungus long known 

to mycologists; it occurs on decaying vegetable matter, but 

always as a saprophyte, and there has never been any reason to 

expect this fungus to become parasitic, rather than any other of 

the numerous saprophytes with which we are familiar. It has 

found, however, in the cucumber plant a host on which it can 

readily flourish, at any rate under the conditions in which this 

plant is usually grown. 

When these conditions are considered, it cannot occasion a 

moment’s surprise that the cucumber is the prey of parasitic 

fungi. The warm, moisture-laden atmosphere of the forcing- 

pits is ideal for the germination of fungus spores and the growth 

of mycelium. The plants themselves, too, having been forced tn 
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strong heat (and often grown in a soil, one part out of three of 

which is stable manure) are rendered “susceptible” to the attacks 

of fungi through the production of soft, rank, sappy growth, and 

are often weakened in their constitution. 

It is true that the ordinary method of cultivation may 

appear to give the best returns, and that cucumbers have been 

erown thus for years with great success ; but it must be remem- 

bered that it offers two conditions which tend to induce a fungus 

to become parasitic, namely, the providing of congenial sur- 

roundings and rendering the host plant susceptible to the 

attack. 

Within the last seven years the cucumber has been attacked 

by two new leaf parasites, and unless these can be stamped out, 

or held in check by some means, the present method of culture 

may have to be altogether modified. 

It seems very likely that Dendryphium was introduced into > 

the cucumber houses by the manure that was used, and from 

thence spread to the cucumber plants. As before mentioned, 

it attacks the leaves, and generally forms small pale spots, 

which gradually increase in size, but are quite distinct from the 

blotches produced by Cercospora. The dead tissue of the 

spots often falls out, so that the leaves appear as it injured 

by the “shot-hole fungus.” In bad cases, however, the fungus 

spreads considerably in the leaf tissue, and it may destroy 

all of it except the larger veins. When quite young 

leaves are attacked the vascular bundles may be also partly 

destroyed and curious malformations ensue. Spotting also 

occurs on the-old leaves, and though the damage done to them 

is not generally quite so severe as in the younger ones, the 

destruction of leaf tissue is always serious to the welfare of the 

plants. In very bad cases the young shoots and fruits are 

utterly ruined by the fungus. 

On examination of the spots with a pocket-lens a soft, velvety 

growth may be seen, though this may not be visible the first day 

the spots appear. The fungus, when once it has obtained an 

entrance into the plant, grows vigorously in the tissues, and after 

about two days the conidiophores (or spore-bearing hyphae) 

break through the epidermis and give the velvety appearance 

just alluded to. 
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Growers may have some difficulty in ascertaining whether it 

is Cercospora, or Dendryphium, or both, that is present in their 

houses, for the disease produced by the two fungi are rather 

similar in appearance in their initial stages, but their later 

development is quite different, and when once this difference is 

appreciated it is an easy matter to distinguish between them, 

But quite apart from external appearances, the microscope 

will settle the question absolutely, provided spores are present. 

Dendryphium has minute oval spores, whilst those of Cercospora 

are long and multiseptate, and about ten times as large as those 

of Dendryphium. If it is wished to examine the spores, they 

will be found on the velvety patches on the leaf spots, but should 

there be any difficulty in obtaining them zz sztu they may be 

readily procured by placing some infected leaves in a moist 

chamber and leaving them for twenty-four hours ; a good crop 

of conidiophores should then be visible on the spots, whether the 

fungus be Cercospora or Dendryphium. 

The spores of Dendryphium when examined with the micro- 

scope are small, oval, or cylindrical bodies, 1—2 septate at 

maturity and nearly hyaline; they vary considerably in size, 

but the average is about 20 x 6u. Fig. 5 shows the spores — 

magnified 400 times. (Fig. 7 is added by way of comparison to 

show the difference in form and size of the spores of Cercospora. ) 

The spores are borne in simple or branched chains at the apex 

of the hyphae, and are produced in enormous numbers. They 

are capable of immediate germination, and artificial cultures 

have been carried out in the laboratory showing that the fungus 

is a true parasite. 

The hyphae, which are short and septate, are pale brown in 

colour and 10, in thickness. 

It is probable that Dendryphium possesses a higher form of 

reproduction than that of the conidiospores just described, 

though up to the present time efforts to discover anything like 

a resting-spore stage have not been successful, but with a 

number of artificial cultures still under observation it is hoped 

that the other stage may be obtained. 7 

Preventive Measures. 

It has been repeatedly observed that this disease (in common 
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with many others) is most prevalent and spreads most in dull 

weather, and that during days of bright sunshine it will diminish 

or may almost entirely disappear. 

This points to the fact already insisted upon, that atmos- 

pheric conditions are largely responsible for attacks of these 

fungi, and that when such parasites are present a slightly dryer 

and more buoyant atmosphere should be given so as to reduce 

as much as possible the chances both of germination of the 

fungus spores and fresh infection therefrom, though when once 

the fungus obtains a firm footing amongst the plants patience 

will be required before it can be eradicated. 

Besides dryness, there is another factor of importance in con- 

nection with the fine weather which may also materially help to 

keep the disease in check, viz., light. It is, unfortunately, imprac- 

ticable to supply a substitute for sunlight. But, at any rate, every 

effort should be made to imitate the fine weather conditions as 

much as possible, and even in the height of summer fire heat 

may be necessary if damp, dull weather prevail. These are 

points which must be largely controlled by the discretion of the 

cultivator, suggestions only can be given here. 

With regard to spraying with fungicides, many of these have 

been tried, but without much success. This is owing, partly to the 

difficulty of ensuring that the fungicide reaches all the infected 

parts, and partly because the cucumber foliage as generally 

serown is not hardy enough to withstand any but very weak 

solutions. 

As a preventative, it would be advisable to spray with a very 

weak solution of potassium sulphide (1 0z. to 3 gallons of water). 

This should certainly be done if the houses were infected the 

previous season; the spraying should commence as soon as 

planting out has taken place, and care should be taken to spray 

the under side of the foliage. 

[n clearing out infected houses in the autumn, dead leaves and 

other rubbish should be collected and burned. As the fungus 

Srows readily as a saprophyte in the soil, it would also be advis- 

able to wheel out all the old soil, manure, &c. A dressing of 

gas-lime should then be applied to the floor of the pits in order 

to kill the spores and mycelium, which are sure to be abundantly 

present. The wood work of the houses should also be thoroughly 
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cleansed, so that the start in spring may be as free from risk of 

infection as possible. 

The remedy, as far as our present knowledge goes, seems 

mainly to lie in a method of culture (1) by which the foliage is 

rendered less soft and rank (specially before the plants come into 

bearing), (2) by supplying more ventilation, as, speaking generally, 

a good circulation of air not only hardens the foliage, but lessens 

the chances of germination of spores and subsequent infection of 

leaves. 

So far, the area in Great Britain infected by Dendryphium is 

strictly limited. Leaflet No. 76 shews how the spread of 

the cucumber leaf-blotch fungus, Cercospora, was discovered, 

in one instance at least, to be due to empty packing cases. Cer- 

cospora is now doing wholesale damage all over England. 

Knowing therefore the ease and rapidity with which such fungus 

diseases spread, it behoves growers to do everything in their 

power to stamp out any newcomer, such as the subject of this 

paper. 

Description of Figures. 

Fig. 1.—Cucumber leaf showing pale spots produced by 

Dendryphium (slightly reduced in size). 

Fig. 2.—Vegetative hyphae of Dendryphium ( x 400). 

Fig. 3.—Section through portion of leaf attacked by the 

fungus showing conidiophores PECIECEIDE from lower surface 

(diagrammatic x 180). 

Fig. 4.—Conidiophores and conidia ( x 400). 

Fig. 5.—Conidia (conidiospores) ( x 400). 

Fig. 6.—Conidia germinating in water after 24 hours ( x 400). 

Fig. 7.—Spores of Cercospora showing size as compared with 

those of Dendryphium (x 400). 
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PHNREY -YEARSZOE MILEING, 

Milling history is so far simple that it is divided into two 

parts only. The first part begins, perhaps, B.C. 5000, and 

eaends: to: A.D. 1873; the second’ part - has Jess’: than 

thirty completed years behind it. To-day the majority of 

Englishmen still think naturally of flour as being ground be- 

tween millstones, though it was as long ago as 1873 that Oscar 

Oexle demonstrated in London and Glasgow that the roller 

mill was at all events an excellent working method. 

Thirty years ago milling was the occupation of some 15,000 

mills in the United Kingdom—the great majority of them 

very small; in capacity for output that is to say, for they 

were often spacious enough in actual size. The average 

quantity of flour ground weekly in the mills of 1873 must have 

been singularly small, as judged by the present standard, when 

300 sacks a week is considered a rate of production below which 

no mill would be deemed otherwise than small. But 3,000 

mills, each producing 37,500 cwt. per annum of fifty “running” 

weeks, would have more than sufficed for our wants in 1873. 

The smallest mills were the windmills. These are now but an 

insignificant feature either in the landscape or in trade. The 

number of windmills which have become extinct since 1873 is 

probably not less than 5,000. They were economical, the 

motive power being supplied by nature in a cheap form, that 

is to say, with very little cost cither of sails to catch the wind, 

or of machinery to bring the captured force to bear on the 

millstones. But they were capricious ; no miller dependent on 

wind-power could guarantee delivery to date. He could take 

no work where time was of the essence of the contract. 

_ The watermill was and is in a different position. The flow 

of water can be regulated for the most part quite satisfactorily 

though difficulties arise from high floods on the one hand, and 
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great drought on the other. The watermills are very far from 

being extinct, and there is, happily, no prospect of their extinction. 

The progress made in scientific stock-feeding has come to their 

aid, and since the progressive breeder and feeder of both 

animals and poultry finds meal, and rations including meal, more 

profitable feed than the unbroken raw food, he has become a 

steady customer of the small local mills, which grind cheaply 

and deliver economically. The owners of watermills in many 

districts where there are no big towns have moreover “saved 

themselves” by becoming in part distributors. If the average 

loaf to-day contains twenty-three parts out of thirty of foreign 

wheat, (this, or 76°6 per cent.,-is the average proportion 

shown on returns of home yields and imports respectively), the 

position of many watermills, with their small grinding capacity, 

will be well met. They will grind the seven parts of locally- 

grown wheat themselves, and they will buy the twenty- 

three parts of American or other foreign wheat, already ground 

by the nearest big town or port millers, and they will dis- 

tribute the whole thirty parts as a complete delivery to 

the local bakers and to houses baking their own bread. Such 

bread will be excellent in flavour, strength, nutriment, and 

digestive quality, but the rough grinding in the ordinary 

local mill will cause the seven parts ground therein to be 

rather poor in colour. This, it is to be feared, is injurious to 

trade. The demand, especially of the poor, for the whitest of 

bread, is a survival of a very long established prejudice. From 

the Conquest to the end of the reign of Queen Anne, a period 

of 648 years, the consumption of rye in England was not less 

than a third that of wheat, and the dark-coloured bread was the 

badge of poverty. Rye is not much cheaper than wheat ; the 

average difference does not exceed five shillings per quarter. 

But it is exactly these differences which strike the mind of the 

poor. 

The number of mills in the United Kingdom began to fall 

from the very first introduction of roller mills, and it has been 

estimated that in 1883 there were 12,000 mills; in other words, 

ten years’ fight with the roller mills had ended in 3,000 mills 

out of 15,000 going under. Most of them were wind, but some 

of them were water-mills. 
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The reason for this decisive success of the roller mill is 

quite simple. It encourages the popular demand for a white 

loaf. The millstone, in order to do its work of breaking 

down the grain, has to get up a periphery speed of nearly 

2,000 feet per minute,* whereas rollers work well at 800 feet 

per minute. This sharper treatment of the grain in the stone 

mill is accentuated by the gritty surface and by the millstone 

furrows with their sharp edges, so that bran powder cannot 

be avoided by the millstone treatment. in advocating gradual 

reduction in mills Mr. Voller says :+ “When the bulk of the flour 

is produced by the operation which also cleans the bran, dis- 

coloured flour is inevitable, hence gradual. reduction scores 

heavily on this point alone by reason of the fact that under 

that system the bran is not finally cleaned till the bulk of the 

flour-yielding material has been removed.” 

Gradual reduction, the process of putting the grain through 

a series of regulated rollers travelling not half as fast as the old 

millstone, adds vastly to the miller’s control of his mill and its 

products, and in this single word coztro/is to be found the whole 

secret of the roller’s triumph. It is to be noted how the eminent 

technical authority speaks of “discoloured flour.” The “dis- 

colouration ” is assumed to be an obvious drawback, whereas it 

simply means a warmer or browner hue, which is due to a 

certain small admixture of a harmless and, indeed, valuable 

food. The trouble with the stone mill is not that it turns out 

innutritious flour—the very contrary is the case—but that the 

miller has an imperfect control of what it turns out. 

It has been said that the twofold aim of all good milling is to 

produce bran without flour, and flour without bran; but this 

excellent dictum is too often read as though it meant that the 

modern /oaf should contain not a speck of anything but the 

whitest flour. | 

It is sometimes asked if it be not possible to modify the mill- 

stone so as to enable it to meet the modern requirements, but 

the limit of possibilities is rigid. The illustration shows a 

typical millstone, the diameter of which may be anything from 

two to six feet—four feet would be about an average. It is 

* Modern Milling, by W. R. Voller, p. 390. + Ldem., p. 392. 
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a stone from the well-known Burbage Quarries in Derbyshire ; 

but while it is perhaps as good a stone as can be procured, it is 

not in any tangible respect superior to the burrstone used in 

the Home Counties or the granite used in Cornwall. It will be 

seen to have forty-two furrows, divided into fourteen groups 

of three; each group is called a harp, from its shape. If we 

were to reduce the number of furrows we should get a closer 

ground flour, but the gritty surface of the millstone itself is 

the main thing. The English custom, following that of the 

Romans, who followed that of the Greeks, is to turn the top 

stone. But the Americans often run the lower stone. As the 

roller mill has conquered at least as rapidly in the United 

States as here the advantage of the change is not very 

apparent. Professor Kick, however, is a deservedly high 

authority in America, and I understand that in his lectures on 

millstone milling he has claimed for the under-running (1) better 

flour, (2) more work, (3) better distribution of feed,.and (4) a 

quicker removal of meal. The matter is not unworthy of inves- 

tigation. 

The output of stone mills is increased by the use of exhaust 

fans, which, by removing the heated air, improve the quality of 

the flour, benefit the health of the operatives, and increase the 

mean rate of grinding, so that stones grinding 200 lb. an hour 

without an exhaust fan will easily grind 300 lb. with one. 

The progress of vol/er milling may best be studied in the 

columns of that well-known technical journal, Ze Mzller, which 

was established on 1st March, 1875, and contains as its first entry 

under “ Patent Intelligence,” the granting, on 16th February, 
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1875, of Patent No. 561 to Mr. Oscar Oexle, v ge cnute! fora 

roller mill. There are now 1,100 roller mills in the United 

Kingdom, and ofthese 850 have machinery ample for producing 

sufficient flour to meet our entire needs. 

Porcelain rollers were in vogue from 1875 to 1880, but rollers 

of chilled iron were introduced about the latter date, and since 

then they have almost superseded the porcelain, their chief 

advantages being greater durability and truer surface. Improve- 

ments may be said with little, if any, exaggeration, to have 

marked the course of every successive year from 1880 to 1897, 

and 1898 witnessed the introduction of the automatic mixer. 

This ingenious appliance secures to the miller completely, 

regulating control of the rate of delivery from the different hop- 

pers, so that a blend of, say, 15 per cent. English, 35 per cent. 

American Northern Spring, 20 per cent. of White Calcutta, and 

30 per cent. of Argentine having been determined upon, and the 

revolving disc set to each hopper accordingly, the miller can 

leave the machine to make his mixture for him. The hoppers 

converge on a receptacle, through which runs a stirring or 

incorporating “worm” in rapid motion. 

There is no reason that a comparatively small mill should not 

be, if not the mill of the future, at all events the most useful type 

in all but the great cities. Such a mill must, however, have 

rollers as well as stones,* and steam as well as water power. A 

small mill which is turning out 300 sacks a week is working 

well, but many millers will prefer to run day and night in 

favourable weather to running a level number of hours week 

after week. Practical men agree as to the dangers and general 

inadvisability of workmen being over driven at one time and 

reduced to loafing at another ; but then experience shows that 

iO per cent.more wheat will be turned out with a given amount 

of labour, in calm and frosty weather, than in an air saturated 

with moisture. Dry, still summer weather is about 10 per cent. 

better in the same respect than a London fog. 

CHARLES KAINS JACKSON. 

* As the mills having both will inevitably diminish, and the roller gives the fuller 
control, the stone mills are likely to go on declining in number. It is, of course, pos- 
sible to employ rollers with a surface making a somewhat coarser flour than that now 
used for the so-called best bread. : 



AGRICULTURAL REPURNS OF “1662: 

The preliminary statement giving the totals of the acreage 

under crops and grass, and the number of live stock in Great 

Britain, as returned by occupiers of land on June 4th last, was 

issued by the Board of Agriculture on 26th August. Similar 

information has been published by the Department of Agricul- 

ture and Technical Instruction for Ireland, and the particulars 

for both countries are brought together in the following tables. 

The total area under all crops and grass in Great. Britain was 

32,343,480 acres, or 44,479 acres less than the area recorded last 

year. In Ireland, on the other hand, the extent of land thus 

described increased by 3,543 acres, the total being 15,243,678 

acres. 

The areas under corn crops are shown in the table below. It 

will be seen that while the figures for Ireland for 1903 exhibit 

in the aggregate no appreciable variation from those of Igo2, 

those for Great Britain declined by about 124,000 acres. 

| Great Britain. | Ireland. 

| 1903. 1902. 1903. 1902. 

Acres. Acres. Acres. Acres, 
Wheat... A ae) ses ll 15501,5597_| 157205473 37,054 44,244 
Barley. 0.2 ae Lae ... || 1,858,484 | 1,909,383 158,768 167,877 
Oats oe eS hess -«. -35140,242 13,067,203 || 1,007,512 | 1,062,144 
Rye Sad a a. oe 59,064 68 ,379 10,038 9,638 
Beans sce oy i ae 239,655 243,101 2,075 2,318 
Peas we he ae At 181,511 179,751 289 347 

Total Bee ay ... || 7,060,543 | 7,184,290 || 1,306,336 | 1,306,568 

The area of land under wheat in Great Britain in 1903 was 

1,581,587 acres, compared with 1,726,473 acres in the preceding 

year, a decrease of 144,886 acres or 8'4 per cent.; the acreage 
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thus reached was the lowest on record, with but one exception, 

viz. in 1895, when only 1,417,483 acres were returned. The 

decreased cultivation of corn crops was not limited, how- 

ever, to a reduction in the wheat land. The area returned 

under barley in Great Britain was less than in any previous 

year, although the difference compared with 1902 was only 

50,899 acres, or 2°7 per cent. of the total. Some portion of 

the arable land thus lost seems to have been devoted to the 

growth of oats, which occupied a greater extent of surface 

than in any year since 1895. The area accounted for as under 

this crop in Great Britain was 3,140,242 acres, or 2°7 more than 

in 1g02. Notwithstanding this addition of 83,000 acres, the 

ageregate of 7,060,543 acres, which represents the extent to 

which the soil of Great Britain is occupied in the growth of corn 

¢rops, is smaller than has ever previously been reported. 

The distribution of the remainder of the ploughed land, with 

the exception of the area sown with rotation grasses, is shown in 

the table below. 

Great Britain. Ireland. 

1903. 1902 | 1903. 1902. 

: [isis 
1 

i Acres. ANCKESie ||, - AVCKeS. ANCES. 
i Potatoes ... ee 504,286 573,880 || 620,390 | 629,304 § 
| Turnips and Swedes [603,201 | 1,608;732-||. 287,550 288,506 | 
| Mangold ... 401,627 441,458 || 76,005 T7051 4 
i Cabbage ... 64,803 69,039 44,539 42,333-4 
{ Kohl-Rabi 19,207 23,937 a —- 

pRape. 0. 99,004 | 100,285 | 30774 3,797 | 
i’ Vetches or Tares... 144,066 172,1§C || 2,663 3,061 | 
| Lucerne 60,35 350730 eee een 
# Other Crops eee 104,734 i oay >! 20734) 
@ Flax 925 835 || 44,667 49,742 | 
} Hops 47,938 48,031 5p Seen. 

Smal] Fruit 70,152 75,378 || 4,596 4,309 } 
Bare Fallow 351,126 293,131 1 5,140 59235 | 

This table affords, on the whole, further evidence of a 

diminution of arable cultivation. Potatoes, which account for 

Mamedtea Of 1,184,076.. acres in. Great Britain and 

occupy a land surface only slightly in excess of the minimum 

figure recorded for this crop in 1897. The area under potatoes 

in Ireland, which fell by 8,914 acres in 1903, has now steadily 

declined since the year 1888, when 804,566 acres were returned. 

P 

Ireland, 

& 
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The area devoted to turnips and swedes in Great Britain was 

only 5,431 acres less than in 1902, a very trifling percentage on 

the 1,603,301 acres returned ; but it marks a continuance of the 

persistent decline which has characterised this crop since 1893. 

Prior to 1887 it occupied annually at least two million acres, 

so thatthe diminution from the maximum amounts to about 

400,000 acres. The area sown with mangold in the current 

year was only 401,027 acres. 

Turning to the less important crops it may be noted that the 

loss of 27,184 acres devoted to the cultivation of vetches and 

tares represented a decline of 15°8 per cent., while cabbage, rape, 

and kohl-rabi each show a decrease, which, in the case of the. 

latter crop, was equal to nearly one-fifth of its total area in 1902. 

The steadily-growing popularity of lucerne as a fodder crop in 

Great Britain is shown by the addition of 6,682 acres to the area 

devoted to its cultivation. 

The particulars shown in the table below indicate an extension 

in the area of clover and rotation grasses kept for hay, 2,412,445 

Great Britain. Ireland. 

ae | Nl | : 

Pi ieoyeed, 1902. LOO; ee Oz. ‘ 

Acres, ||). -Xcres: Acres. Acres. 

Clover and Rota- ( For Hay ... || 2,412,445 | 2,364,302 627,202 603,468 }' 
tion Grasses ¢ Not for Hay |) 2,395,381 | 2,467,596 608,486 624,463 |. 

Total on ie ..- || 4,807,826 | 4,831,898 | 1,235,088 | 1,227,931 

ie a... § For Hay ... | 4,754,960 | 4,580,719 | 1,596,728 | 1,564,996 
Permanent Grass ) Not for Hay | 12,179,436 |12,225,789 || 9,990,745 |10,010,961 

16,806,508 | 11,587,473 (11,575,957 Total oa tb ... 16,934,390 

-acres being thus appropriated, or a higher figure than in any 

year since 1889. The area of these rotation grasses not 

kept for hay in 1903 reached a total of 2,395,381 acres, or 

72,215 acres less than last year, and the smallest recorded since 

1894. The figures for permanent pasture exhibit a similar 

tendency, the area devoted to hay in Great Britain being this 

year 4,754,960 acres, or no less than 174,241 acres more than in 
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1902. The area returned as not for hay declined by 46,353 

acres, leaving a net increase in the grass land of 127,888 acres, 

which was sufficient to place the total for the current year con- 

siderably above the largest area previously recorded. The 

extension in the surface devoted to the hay crop is also a 

distinguishing feature of the Irish returns, and the figures for 

i903 show that 55,466 more acres of meadow and clover were 

cut for hay than in 1902. 

Turning to the statistics of live stock, the particulars relating 

to horses and cattle will be found in the following table :— 

Great Britain. [reland. 

ule : — | a | be oe er ee 

| 1903. | 1902, | 1903. 1902. 

Pe ieee | 

No. | No. | No. No. 
Hforses used for Agricultural pur- | | 

poses* ... ae on ... || 1,106,448 | 1,076,170 364,657 358,312 
Unbroken Horses :—One_ year | 

andabove ... 207,121 208,606 89,337 81,897 
op Under one } 

year !. 133,585 130,013 69,856 | 69,073 | 

ToraL OF HORSES ... ..» || 1,537,154 | 1,504,789 523,850 509,282 

Cows and Heifers in Milk or in_ |! {| 

Cale 7%... an — ..- || 2,588,205 | 2,556,126 || 1,495,204 | 1,510,737 
Other Cattle:—Two years and || | | 

above FOp\4E 54305025 1.5; 332-302 || 1,032,211.) 1,077,625 
i: és One year and || | 

under two ... |! 1,368,134 | 1,385,776 || 1,036,244 | 1,067,705 
5 . Under one year || 1,317,646 | 1,281,712 || 1,100,509 |51,126,154 

MOtAL.OF CATTLE”... ..- || 6,704,610 | 6,555,976 || 4,664,168 | 4,782,221 

* Including Mares kept for breeding. 

The number of horses used for agricultural purposes, including 

mares kept for breeding, in Great Britain was 1,106,448, as 

against 1,076,170 in 1902, while the number so returned in 

Ireland was 364,657 compared with 358,312. There was com- 

paratively little change in the number of unbroken horses. 

The number of cattle in Great Britain in 1903 was 6,704,610, 

Oy 143,034 more than were’ returned in 1902. This increase 

wes) made up by an addition of 32,079 cows and heifers, 

| eae 
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98,263 cattle two years old and upwards, and of 

younger animals, and although these figures were insufficient 

to raise the total to a number equal to that recorded in 

it is satisfactory to observe that there has been no 

continuance of the diminution in the total which was a 

noticeable feature of last year’s returns. In the case of Ireland 

the very high figure of 1902, which considerably exceeded that 

Mon any previous year, was not maintained. A decrease occurred 

in each category and amounted in the aggregate to 118,053. 

The following table gives the figures relating to sheep and 

18,292 

i9ol, 

pigs :— 

Great Britain. | Ireland. 

oy 1903. | 1902. 1903. 1gO02 

a Nose sh Sitios No. No. 
Ewes kept for Breeding ... 9,879,101 | 9,999,171 | 1,576,191 | 1,653,306 
Other sheep :—One year & abOWe 5:459,889 | 5,523,710 720,473 845,803 

5 sg Under one year _|10, 300,807 10,242,825 || 1,638,917 | 1,716,750 

TOTAL OF SHEEP . 125,639,797 25,765,706 | 3,944,581 | 4,215,865 

-Sows kept for Breeding ... ; 389,880 349,000 || 147,793 141,671 
} Other Pigs . | 2,296,659 | 1,950,567 | 1,235,679 | 1,185,939 

ToraL or Pics 2,686,539 | 2,299,567 I, 383,472 | 1,3273610 

The number of ewes kept for breeding in Great. Britain in 

1903 was less by 120,070, but the number of lambs was larger by 

57,982, 
ID? OBO 

one-half per cent.in the total numbers. 

while the number of sheep over one year old was smaller 

The net result of these changes was a decline of 

In Ireland, however, 

the reduction of the total flock was more substantial, and 

amounted to over 6 per cent. 

The number of pigs returned in Great Britain was 2,686,539, 

or 386,972 more than in 1902—an increase of 16°8 per cent. 
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mokiCULTURAL- IMPORTS. OF: THE-CEREAL 

VE Aks 

The quantities and values of the principal articles of agricul- 

tural produce imported into the United Kingdom during the 

cereal year 1902-3, and the corresponding figures for the pre- 

ceding year, are indicated in the tabular statement on the next 

page 

The principal features in the imports of cereals was an in- 

crease of nearly 10,421,000 cwt. in the supplies of wheat. Of 

barley the receipts were also larger by 2,639,000 cwt., and there 

was a slight increase (64,000 cwt.) in wheat meal and flour. 

On the other hand, there was a falling off of nearly 5,615,000 

cwt. in maize, and of 125,000 cwt. in oats. 

The United States furnished nearly 32,000,000 cwt. of the 

wheat imported as compared with 41,600,000 cwt. in the pre- 

vious year, but the decreased shipments from this source were 

more than counterbalanced by large supplies from Argentina, 

Russia, the British East Indies, and Canada, which sent us 

11,856,000 cwt., 13,721,000 cwt., 11,907,000 cwt., and 11,470,000 

ewe. - respectively, these quantities being 6,833,000. cwt., 

10,660,000 cwt., 4,479,000 cwt., and 3,163,000 cwt. larger in 

each case than in the previous year. There was a remarkable 

drop in the imports of wheat from Australasia, whence only 

78,500 cwt. were received as compared with nearly 7,000,000 

cwt. in the previous year. The United States contributed, as 

usual, the greater portion of the imports of wheat meal and 

flour, the quantity credited to the States being 16,018,000 cwt. 

out of a total supply of 19,180,000 cwt. The increase in the 

imports of barley were accounted for by large contributions 

from Russia, which sent us 11,997,000 cwt., an increase of 

3,004,000 ewt. over the shipments received from this quarter in 

LQOI-2. 
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There was an increase of 50,000 head in the imports of 

cattle, but a decrease of over 6,500 in sheep, and of over 5,700 

1st SEPT., 1902, TO 1ST SEPT., Ig01, to 
31ST .AUG., 1903: 31ST AUG,, ;5902- 

ARTICLES, 

Quantities. Values. (Quantities. Values. 

a Ss 
Horses ... J Lene: 28,473 656.140 34,177 919,354 
Cattle. 4.-. >: 486,497 | 8,744,514 430,499 | 8,025,679 
Sheep and Dambs 5 319,430 497,012 326,015 498,674 
Bacon « cwts, 5.000,9II | 13.589.018 5435,093 3,662,754 
lants 9 eee See sh 1,203,825 3.323.425 1,622,559 4,098. 338 
Beef: 

Salted... lien a> 167.440 261,057 176,644 257,081 
Fresh ... ee as 3.854.438 8.024.445 4,068, 52 8,361,784 

Mutton-fresh 9-25 55 3.864.600 7.608,167 35723, 340 6,833, 92< 
Pork : 

Salted (not Hams) ,, | 217.236 306,400 | 230,726 332,281 
Fresh ... ~~ 652,152 1,448.450 730,664 1,594,788 

Meat Sane de 
Salted or fresh a 669.527 L253 646,681 1,164,412 
Preserved  other- 

wise -than by | 
Sallie 0 ee alee 746259 |. 2,350,300 | - “Qo1jO38 1 2)720,015 

Rabbits ... were? Se 487.343 759.663 406,078 670,943 
Com: 

Wheat.. 3 85.122.801 | 28.633.796 | 74,701,839 | 24,826,581 
Wheat Meal | And | 

Flour ee aS 19,179,074 8,866.287 | 19,115,628 8,730,420 
Barley... oe es 25.697.400 7,180,942 | 23,058,390 6,484,041 
Onis. ee 28 16,578,022 4 486 192 | 16,703,449 5,903,012 
Maize ... ee 41,587,582 | 10,862647 | 47,202,169 | 12,370,843 

Butter Be 3.942.571 | 20.291,166 | 3,854,971 | 20,049,244 
Margarine cee Meee 596,838 2,305,002 1,030,495 2,612,592 
Cheese ... i 2,552,497"! 216.601.346 2,626,270 4.391,408 
Milk, condensed _ = 923,329 1.772.051 896,222 1,785,597 

. and cream, fresh 
and preserved... ,, -— — 21,751 37,464 

Eggs et.hundreds| 19,546,242 6.470.581 | 18,583,297 6,145,233 
VaGhhe B 

Apples 5 Cwilss |) 3,500,501 2,288,389 | 1,650,841 1,154,640 
ears) 7. sare S: | 442.718 425,908 207,722 259,946 

Hops Seen hs 182,841 847.201 117,749 444,913 
Onions bushels | 8,437,814 1,003,795 7,287,070 970,561 
Potatoes .. . ewts, 6,124.753 2.028, 364 5,082,992 1,472,491 
Tomatoes 5 1.026, 306 2,766 763,019 677,994 
Tallow and Stearine mt T 319 494 1.939,314 1,870,308 2,790,925 
NViool: =: Ibs. | 607,032,103 | 20,658,398 | 665,126,317 | 21,392,839 
Hides, wet anil 

dry mews: § 30.404 2,228,896 1,004,496 2,540,379 
Lard if 1,660. 565 4,080,355 1,713) 343.) 344,070,306 
Poultry and Game = BiH 1,072 == 1.050 357 
Vegetables = (un- 

enumerated) ... | == 391,047 — 452,434 
J 

The larger supply of cattle was due to an increase 

in the imports from Canada, and to the renewal for a short 

in horses. 

period of the shipments from Argentina, which amounted to 
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27,817 head. The reduction in sheep was caused by a large 

falling-off in the numbers sent from the United States, which 

was not covered by an increase of 18,700 from Canada and the 

receipt of 82,941 from Argentina. 

The imports of the following animal products decreased by 

the quantities indicated in each case: Fresh beef, 214,000 cwt. ; 

salt beef, 9,200 cwt.; preserved meat, unenumerated, 156,000 

cwt.; salt pork, 13,000 cwt.; fresh pork, 78,000 cwt.; bacon, 

434,000 cwt.; and hams, 419,000 cwt. There was an increase 

of 141,000 cwt. in the supply of fresh mutton, and of nearly 

23,000 cwt. in salted or fresh meat unenumerated. The United 

States provided as in former years the greater portion of the 

imported fresh and salted beef, bacon and hams, but of each of 

these articles the imports from this source were on a smaller 

scale than in the previous years. Denmark furnished 1,417,000 

ewt. of bacon, and Canada 533,000 cwt. Australasia sent 

2,078,000 cwt. of fresh mutton, and Argentina 1,399,000 cwt., 

these quantities being slightly larger in each case than those 

furnished in IgoI-2. 

There was an increase of 88,000 cwt. in the supplies of 

butter and of 27,000 cwt. in condensed milk, but decreases in 

cheese (73,800 cwt.) and margarine (133,600 cwt.). Eggs in- 

creased by 963,000 great hundreds, and poultry and game by 

over £100,000 in value. Denmark, France, Holland, Russia, 

and Canada were the principal contributors to the imports of 

butter, the first-named country being credited with nearly 45 

per cent. of the total supply. The increased importation of 

eggs is due to larger consignments from Russia, whence we 

received 6,652,000 great hundreds. 

There was an increase in the imports of fruit and hops. The 

supply of apples was more than double that of the previous 

year. Onions, potatoes, and tomatoes were also received in 

much larger quantities than in 1901-2. 

Of wool, hides, tallow, and stearine we received smaller con- 

signments than in the previous year. 
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An interesting report to the Foreign Office by Dr. Rose, 

H.M. Consul at Stuttgart, on the organisation of agricultural 

education in Germany states that the foundation of agricultural 

instruction in Germany was laid by Thaer, a doctor of medicine, 

at the beginning of last century. Since that time facilities for 

agricultural instruction have been provided throughout the 

country, and they may now be divided into the following 

categories :— 

Advanced agricultural instruction :—(1) Independent agricul- 

tural colleges; (2) agricultural institutes at the universities; 

(3) other higher agricultural institutes; (4) special lecture courses 

for owners, managers, and farmers, &c. 

Secondary agricultural instruction :—Agricultural schools. 

Elementary agricultural instruction :—(1) Farming schools ; 

(2) agricultural winter schools; (3) special lower agricultural 

schools ; (4) rural improvement schools ; (5) special courses of 

lectures. 

The principal objects aimed at by the agricultural colleges 

and institutes are the instruction of future owners, tenants, 

farmers,and managers of large or small estates in all branches of 

theoretical and practical agricultural science ; the theoretical 

and practical instruction of future professors, lecturers and 

teachers of agricultural subjects; theoretical and practical 

instruction in surveying and agricultural civil engineering ; the 

training of future officials of the land administrative depart- 

ments ; and scientific research for the furtherance of agricultural 

progress and knowledge. 3 

Three agricultural colleges in Germany are situated at 

Berlin, Poppelsdorf, and Hohenheim respectively. These 
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colleges are not self-supporting, but require substantial aid. In 

1902 the Berlin College received 411,700, the Poppelsdorf 

College £6,000, and the Hohenheim College 49,400 in Govern- 

ment grants. 

As regards scope of instruction, number of professorial staff 

and students, the Berlin Agricultural College is the largest 

and most important, and a description of its constitution and 

work may be taken as typical of those of similar institutions in. 

Germany. 

The college is under the direct supervision of the Minister of 

Agriculture, State Domains and Forests, and is managed by a 

rector, assisted by a curatorium, and the upper and lower pro- 

fessorial councils. The members of the “ curatorium,” generally 

two, are charged with the supervision of the scientific interests 

of the college and are nominated by the Minister of Agriculture. 

The upper professorial council consists of all fully qualified 

professors and a certain number of other not fully qualified pro- 

fessors, specially nominated by the Minister for this purpose. 

It serves as a general advisory board to the rector, and assists 

nim in general matters of management. The lower professorial 

council consists of all professors, lecturers and assistants, and 

takes part in the determination of the courses of instruction for 

each half year ; it is also empowered to propose general resolu- 

tions concerning the present condition, aims and future of the 

college. 

There are, further, departmental councils for each of the three 

principal departments, viz. (a) agriculture, (2) geodetics and 

, and (c) agricultural-technical in- 

dustries. They are composed of the principal professors of each 

department, and their duty is to foster the development of their 

special departments to the best of their ability, and to apply to 

the rector or upper council for any further facilities they may 

agricultural civil engineering 

deem necessary in the interests of instruction. 

The usual agricultural course lasts from four to six terms (two 

to three years) and generally commences in the autumn. The 

course in geodetics lasts from four to five terms (two to two 

and a-half years) and commences after Easter ; students of this 

latter course must produce leaving certificates of a higher 

preparatory school (classical or “real” gymnasium, or upper 
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“real” school), and proof of at least one year’s practical work. 

The details of the courses of instruction are as follows :— 

Term I. (winter): —General farming and cultivation I. (soils and drainage); general 

principles of breeding of animals ; experimental physics (mechanics and heat); general 

‘experimental chemistry ; mineralogy and minerals; anatomy and morphology of 
plants ; zoology and comparative anatomy (vertebrata), useful and noxious insects, 

anatomy of domestic animals; agrarian affairs and policy; legislation relating to 

cultivation of land ; practical work in the determination of minerals ; practical micro- 
scopic work, with special reference to the anatomy of plants. 

Term II. (summer):—General farming and cultivation II. (irrigation, meadow culti- 

vation and manures) ; horse breeding; pig breeding ; chemistry (repetition) ; geology 

and geognosy; botany and physiology of plants (including grass and fodder and 

practical determination of plants); zoology and animal physiology (domestic animals 

and general review) ; practical chemical work; practical physiological botany ; law 
and State science (Imperial and Prussian law, with special reference to farmers, 

surveyors and agricultural civil engineers) 

Term III. (winter) :—Special farming and cultivation I. (fodder and cereals) ; 

agricultural management and book-keeping ;° cattle breeding ; sheep breeding and 

wool production, with demonstrations ; feeding methods ; agricultural machines ; 
meteorology ; botany, including diseases of plants and preventive methods ; seeds ; 

veterinary science, including hygiene and contagious diseases of domestic animals ; 

practical planting and knowledge of soils. 

Term IV. (summer):—Special farming and cultivation II. (market produce); investi- 

gation and yaluation of soils; agricultural valuation ; history of German agriculture ; 

cattle demonstrations; dairies ; veterinary science, including internal diseases of 

domestic animals ; skin diseases ; horse shoeing $ practical agricultural management ; 
practical breeding ; physiological and zoological work ; exercises in national economy; 

optics and electricity (only for students taking the full three years’ course). 

Term V. (winter) :—Soils and valuation ; utilisation of forest produce ; fruit cultiva- 
{ion ; spirit and starch manufacture ; adulteration of foods and fodder ; agricultural 

utilisation of moors ; animal physiology ; practical chemical work. 

Term VI. (summer) :—Machinery and building constructions of agricultural allied 

industries (sugar manufacture, distilleries and breweries); land measurement and 

levelling ; afforestation ; vegetable cultivation; pisciculture; agricultural archi- 

tecture ; practical work in the agronomic and in another laboratory selected by 

students ; practical determination and valuation of soils. 

In addition to the above subjects of the regular six-term 

course further subjects are recommended which are mostly 

optional. 

The full plan of instruction, which is arranged for a period of 

six terms (three years), is also adapted to students who take 

the shorter course of two years (four terms). A shorter period 

of study than two years is discouraged as productive of imper- 

fect and faulty results, and is only permissible with the intention 

of refreshing or increasing the knowledge of certain special 

subjects hitherto neglected or imperfectly acquired. 
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The instruction given in the lectures is supplemented and 

assisted by practical work and scientific research work in the 

laboratories, collections and various institutes, and by demon- 

strations and excursions. 

The examination for the certificate of agricultural science 

at the Prussian agricultural colleges, to which as a rule only 

students who have finished a prescribed course are admitted, is 

generally held at the end of each term. Other students may be 

admitted in special cases by special] permission of the examina- 

tion commission. The examination is conducted by a com- 

mission consisting of the professors who lecture on the subjects 

of examination, and is presided over by the director of the 

college. 

Proof of at least four terms’ study must be forthcoming on 

the part of the candidates. Of these terms the whole number 

may have been passed at any other agricultural college or 

university institute ; a period of study at a technical college or 

university is accepted up to two terms if the subjects of study 

have been natural and economic science. The examination is 

partly written, partly vzvd voce. 

Agricultural institutes are now attached to eight of the 

German universities. The following table gives the number 

of students at the university agricultural institutes for the 

year 1902, and also the amount of State aid granted to each 

institute :— 

1902, 

Agricultural Institute at the University of — 
Number Amount 

of Students. of State Aid. 

Bb, 
} Breslau coe sia rs i ane ia 46 1,800 
} Gottingen... bee iis ae wi ae 75 935 
| Halle ane ee Shs tS. wwe 55¢ 196 6,150 

f Jena .:, oe ais ne aes sh oe 49 — 
Paistel \.. a. ae aos Wee ies aie 8 235 

| Konigsberg ... be: sd are ae Beas 60 2,125 
Leipsic sal he gee sae ee aie Il7 a 
Munich Bae A eb aa ane ae 61 aa 

The details of the course of instruction given at the Munich 

university agricultural institute, which may be assumed to be 
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similar to that given at the seven other institutes, are as 

follows::— 

First year: National economy; experimental physics ; inorganic experimental 

chemistry including the elements of physical chemistry ; organic chemistry ; miner- 

alogy; crystallography; general botany; special and systematic botany ; com- 

parative anatomy of domestic animals ; general zoology ; embryology and development 

of domestic animals. Optional: Chemical laboratory ; microscopic laboratory 3. 

technical drawing. 

Second year: Geology ; chemistry and knowledge of soils ; meteorology and. 
climatology ; physiology of animal organisms I.; nutrition of plants ; general field 

and garden cultivation ; meadow cultivation ; diseases of garden and field plants ;. 

contagious diseases of animals; agricultural machines and tools; plant nurseries. 

Optional: Physiology of animal organisms II.; agricultural bacteriology ; agricul- 

tural-chemical laboratory ; microscopic laboratory ; practical zootomic work 

experimental agriculture (practical) ; valuation of soils ; poultry breeding. 

Third year: Special plant cultivation ; feeding and fodder; general breedirg and 

hygiene ; special breeding; agricultural management; agricultural technology [. ey 
(fermentation industries, sugar and starch manufacture) ; agricultural technology II. 

(dairies); drainage and irrigation; agricultural constructions. Optional: Pisci- 

culture ; land reclamation ; moor cultivation; agricultural calculations and estimates * 

agricultural experimentation ; agricultural laboratory and _ agricultural-chemical 

laboratory ; practical demonstrations on the experimental plots and estate and in the 

dairies ; further in-breeding ; practical agricultural civil engineering. 

Special advanced lecture courses for owners, managers, 

agents and farmers &c., have been introduced during 

the past few years at several of the Prussian agricultural 

colleges and university institutes, and also in Saxony, 

Hesse, Wiirtemberg and other German States. They consist 

of a course, which is held during a week in winter, of from 

twenty-five to thirty lectures, dealing with the progress made 

during the past year in agricultural and natural science, in 

jurisprudence, political enonomy, and in all other subjects. 

which are of interest and importance for owners, managers and 

farmers. The idea seems an excellent one; the owners, farmers, 

and managers travel to the college, remain for a week, and 

return to their estates after having attended the course of 

lectures and fully informed themselves of the annual progress 

made in all subjects bearing upon their profession, During the 

evenings discussions are arranged and thereby opportunities. 

afforded for a useful interchange of opinion between practical 

agriculturists from the country and theoretical agriculturists. 

from the colleges. Many high officials in the different adminis- 

trative branches, for whom a knowledge of agricultural affairs 1s. 

cep 
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of great value in the exercise of their duties, also take part in 

these lectures and discussions. The high rate of attendance at 

these courses, which sometimes amounts to 300 persons for one 

course, would seem to indicate that they are considered to be of 

great practical value. 

Under the heading of other agricultural institutes are included 

agricultural institutes which, whilst not occupying exactly the 

same position as the agricultural colleges or the larger 

university institutes, yet possess'-a much higher standard of 

‘instruction than that of the agricultural schools. 

The agricultural and brewing academy at Weihenstephan in 

Bavaria may be selected to illustrate this class of schools, of 

which there exist but few in Germany. The course of instruc- 

tion aims at giving the students a thorough theoretical and 

practical training in higher agriculture and in brewing. The 

professorial staff of the school consists of eleven fully qualified 

professors, twelve other professors, lecturers, &c., who are 

ergaged for certain branches of instruction only, and five 

assistants ; the attendance for the year 1902 numbered 125 

pupils. ‘The facilities for practical work and scientific investi- 

gation are very numerous and varied. 

Secondary agricultural instruction in Germany is given in the 

agricultural schools. The course of instruction is arranged for 

a period of six years, and the leaving certificate exempts the 

holder from more than one year of military service. The course 

is principally intended for the sons of farmers, managers and 

owners of estates who wish to acquire at the same time the 

qualification for the one year military service and a knowledge 

of practical agriculture. The schools are managed by a “ cura- 

torium,’ and are under the supervision of the Ministers of 

Agriculture and of Education. They are not State but semi- 

private schools, which receive pecuniary support from the State 

and various public and private sources. There are twenty-two 

schools of this kind in Germany. 

In order to show in what manner the general (“real”) school 

instruction and agricultural instruction are combined at these 

schools, the agricultural school at Dédbeln in Saxony may be 

taken as an example, as it is one of the best of its kind. 

To a certain extent the Débeln School differs from the other 
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agricultural schools, as it is entirely supported by the State and 

connected with the “real” gymnasium, whilst the majority of 

the other German agricultural schools receive only partial sup- 

port from the State, and, although they possess “real” classes, 

are not connected as a rule with the “real” schools. But as far 

as regards the plan of combined general and agricultural instruc- 

tion given, it may well serve as an example. 

The following table gives the subjects of instruction and the 

number of hours per week devoted to each subject ; the duration 

of the course of each class is one year :— 

Number of Hours per Week. 

Lower School Division Higher mene een 
(General Educational | (Genera Educational 

Feit aN | Subjects combined with 
Subjects. Sects) | Agricultural Subjects | g jects. 

Class— 

If II III. I\ \ VI 

Religion 3 3 83 2 és I 
German... 4 6 5 5 4 4 
Latin 8 — — —- — — 
French . — 6 6 6 5 4 
History... I I 2 2 2 2 
Geography 2 2 2 2 2 i 
Arithmetic and mathe- 

matics Bi 5 mal 6 6 5 4 
Elementary natural | 

science ne 2 CMM ne 8 he) 4 B 2 
Physics .., a ra — — | oo 2 2 i 
Chemistry wi a —~ 2 3 is 
Agricultural production — — FF = a 3 4 

9 management | 

and political economy = SSS oa — — 3 
Book-keeping ... ee — — — I I 
Surveying and_plan- 

drawing — =e —- — — 2 
Drawing », 3 2 2 2 2 2 — 
Gymnastics... a 2 2 2 2 2 2 
Singing... 2 2 I one Ad ee 
Shorthand — — a Zi 7 2 

* Optional. 

For the purposes of practical investigation and agricultural 

work, the school possesses. various buildings and facilities, 

including an agricultural-chemical and a physical laboratory, a 
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large botanical garden, an orchard, several acres of experimental 

plots, &c. 

Teachers of agricultural science at Prussian agricultural 

schools at which the normal plan of agricultural instruction is. 

in force, must produce proof of the following qualifications :— 

(1) That they have completed the full courses of a gymnasium 

or upper “real” school; (2) that they have studied agriculture. 

at an agricultural ¢ollege or university institute for a period 

of not less than three years ; (3) that they have been engaged 

in practical agriculture for a period of not less than two years ; 

(4) that they have completed, with favourable results, a pro- 

bationary period of one.year as a teacher of agricultural science 

at an agricultural school. 

It is a matter of some difficulty to classify the various schools. 

and courses for elementary agricultural instruction in Germany. 

They consist of farming schools in which, in addition to the 

theoretical instruction, the pupils are largely occupied with 

practical farm work, and of lower agricultural schools, in which 

only theoretical instruction is given. These latter scnools are. 

again divided into schools with summer and winter courses, and 

into lower agricultural winter schools which are only open 

during the winter. As far as Prussia is concerned, these lower- 

agricultural and farming schools for elementary agricultural 

instruction are under the supervision of the provincial govern- 

ments, which support them financially when necessary. They 

have been partly founded by private enterprise, partly by towns. 

and districts, and partly by agricultural associations. The 

course of instruction at the farming schools lasts from one and 

_a-half to two years; at the lower winter agricultural schools two. 

successive winter terms. Pupils entering these schools must 

have previously passed through an elementary school they 

cannot acquire by the completion of the courses of instruction. 

tie moht of one year military service, as isthe case at the. 

agricultural schools mentioned above. 

In addition to all the schools mentioned, there exists in Ger- 

many a large number of special agricultural schools suited to. 

the particular agricultural needs of each State and district. 

Dr. Rose has selected the elementary agricultural schools of 

Wiirtemberg to illustrate the organisation and aims of the farm- 
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ing and lower agricultural winter schools. In considering them 

it may be remembered that the Kingdom of Wurtemberg con- 

tains about one-tbirtieth of the total German population and 

about one-twenty-seventh of the total area of the German 

Empire. 

Farming schools, of which there are three in Wurtemberg, 

‘are organised upon a uniform plan, under the supervision of the 

Ministry of Education and the Royal Bureau for Trade and 

‘Commerce at Stuttgart. 

They are intended for the instruction of small peasants, small] 

‘farmers and tenants, in practical agricultural work. Each school 

is managed by a director, who must be a farmer, and who rents 

from the State the farm attached to the school, and culti- 

vates it at his own risk as a tenant of the State Domains ; 

‘during his term of office and tenancy he possesses the rank of a 

‘Government official. He is assisted by an instructor, a farming 

‘inspector, and a veterinary surgeon. 

The course of instruction lasts three years, and the number of 

pupil-labourers is generally limited to twelve ; should there be 

less the director is not entitled to any compensation from the 

State, nor is he allowed to exceed the number of twelve with- 

‘out special permission. Intending pupils must be at least 

seventeen, strong and healthy, acquainted with ordinary farm 

work, and have passed through the lower preparatory schools, 

Special attention is paid to practical instruction, which includes 

-almost every branch of farm work. 

The pupil-labourers do not pay any fees, and they receive 

board and lodging free. The working hours are fixed at ten 

in the summer and eight in the winter; at harvesting times 

two hours more are required. Theoretical instruction is post- 

poned until the brunt of the work is over. There are no regular 

holidays, but leave of absence for short periods may be~ granted, 

upon application, for special reasons. Lodgings, furniture, bed- 

clothes, and washing utensils are supplied by the State; food is 

provided by the director as an equivalent for the work per- 

‘formed. 

The Wurtemberg agricultural winter schools, of which there 

-are eight, are only open, as their names imply, during the winter 

‘months. They are intended for the sons of small holders who 

eee 
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have left school and wish to become farm workmen, or for small 

farmers. ‘The various courses are carefully framed with a view 

to consolidating and extending the education acquired at 

school, and to giving such instruction in agricultural work as 

will enable the pupils to understand the principal agricultural 

processes on small farms. Intending pupils must have attained 

their fifteenth year, and show a satisfactory degree of educa- 

tional ability. 

Two courses are held annually. The fees are moderate, 

amounting to about 41 5s. per course. The schools are under 

the supervision of the Ministry of Education and Royal Bureau 

of “Trade and Commerce ; the expenditure is borne principally 

by the State, but the communities in which the schools exist 

“are required to stock them with furniture, and to light and heat 

the schoolrooms. 

In addition to the instruction provided in these elementary 

schools, provision is made for lectures to be given in villages 

by travelling teachers and experts. These travelling lecturers 

are to be found, not only in Wiirtemberg, but in the whole of 

Germany. It is their duty to disseminate useful agricultural 

knowledge in all directions, even in the most inaccessible 

quarters, to induce the peasants and small farmers to make 

agricultural experiments on a small scale, and to assist them 

in doing so in every manner. Some of the travelling lecturers 

are delegates or officials of the Chambers of Agriculture, or of 

the larger agricultural societies, from which quarters their re- 

‘muneration is drawn, 



104 

OPENINGS FOR BRIPISH AGRACUIA Rae 

PRODUCE IN SOUTH APRICA: 

At the request of the Board of Agriculture, Mr. Birchenough, 

the Special Commissioner appointed by the Board of Trade to 

inquire as to openings for British trade in South Africa, has 

furnished a report with regard to the prospects of developing a 

trade in the South African Colonies in British pedigree stock 

and in other agricultural produce, from which the following 

information has been extracted :— 

Breeding Stock. 

In reference to the conditions affecting breeding stock in 

South Africa, Mr. Birchenough states :—There is probably no 

country in the world where cattle are, at the best of times, sub- 

ject to so many pests and diseases. During the war, horse 

sickness, rinderpest, red water, blue tongue, lung sickness, &c., 

were rampant. Fences had everywhere been destroyed in order 

that they might not interfere with military operations, with the 

result that stock of all kinds ran together and infectious diseases 

spread with extreme rapidity. When the process of repatriation 

began the Government found itself face to face with two tasks— 

to re-stock the denuded farms and to stamp out the existing 

disease. These two processes are still going on. Cattle have 

been imported from the neighbouring Colonies and from Argen- 

tina, Texas, Queensland, and Madagascar. The important point 

has been to supply farmers with animals of some kind so that 

they may get to work upon their land. Although the countries 

from which supplies have been drawn have been carefully 

chosen for the similarity of the conditions there prevailing, it is 

obvious that the stock brought into the new Colonies must be 

a 
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very mixed, and some time must elapse before it can be weeded 

and the process of grading up begin. It must not be forgotten 

that the majority of farm buildings—such as they were—as well 

as the fences, were destroyed or injured during the war. Until 

these are rebuilt it will be quite impossible to take proper 

care of valuable breeding stock. British pedigree animals are 

delicate, they have generally been stall-fed at home and shielded 

from all rough conditions, so that they easily fall victims to 

such diseases as red water and gall sickness. Mr. Birchenough 

was informed that in the best of times the records of the im- 

portation of live stock into South Africa were mainly chronicles 

of disaster. Even in Natal and Cape Colony, where conditions 

are much more favourable, farmer after farmer told him that 

high-priced bulls and rams frequently died within a few months 

of their importation, and before any use had been made of 

them. 

It has been found better to introduce stock of British origin 

by way of Argentina, Texas, or Australia, because in the second 

generation such stock has become acclimatized to conditions 

similar to those prevailing in South Africa. All experiments 

are being very closely watched, so that well-founded conclusions 

may be formed as to the animals which are most suitable for 

the new Colonies. 

Mr. Birchenough reports, however, that there is no doubt what- 

ever that in many districts of the Transvaal and of the Orange 

River Colony there is promise of a very prosperous, though not 

sensational, future for horse breeding, mule breeding, cattle 

raising, and sheep farming; and that, as soon as the present 

unfavourable conditions have passed away, owners of pedigree 

stock in Great Britain may count upon finding in these Colonies 

a very considerable market. It must not, however, be forgotten 

that fancy prices will for a long time be beyond the reach of 

private purchasers. 

In Natal and Cape Colony there is already a certain demand 

for British pedigree stock, which is likely to increase as the 

farmers become more prosperous, although the same tendency 

to import the second generation from countries in which they 

have become acclimatized prevails. The past year was a very 

favourable one for stock breeders in Cape Colony, and they 

Q 2 
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obtained very good prices, owing to the demand for young 

animals to restock the Transvaal and Orange River Colony. 

Instructions have been given to the correspondents of the 

Intelligence Branch of the Board of Trade to watch for, and 

report upon, openings for the introduction of breeding stock of 

all kinds. They have been also asked to notify at once any 

regulations or restrictions upon the importation of live stock 

and other agricultural produce into the different Colonies. The 

importance of speedy information upon the latter point has been 

specially pointed out to them, as such regulations vary in each 

Colony, and during the prevaience of disease are frequently 

modified. 

The suggestion of the Board of Agriculture that the Land 

Departments of the new Colonies should be furnished with lists 

of names and addresses of breeders registered in the Herd and 

Flock Books of the principal Live Stock Societies in the United 

Kingdom was warmly welcomed. 

Seed Potatoes. 

The bulk of the seed potatoes imported into these Colonies 

are of Continental growth, although they are generally shipped 

through London. Mr. Birchenough was informed by several 

importers that the best variety of all, and the one which has, so 

far, given the most satisfactory result, is the French Early Rose, 

which comes from Bordeaux. The German Blue is an excellent 

potato, grows well, and yields a good crop. Its chief fault is that 

its lasting property is much less than that of most hard-skinned 

potatoes. Other favourite varieties which are imported both 

from the Continent and Great Britain are the Magnum Bonum | 

which is said to be a good keeping potato—the demand for it, 

however, is declining because it is rather a late crop ; the King 

of the Earlies, which is grown very largely in up-country dis- 

tricts, and has the great merit of keeping right through the 

winter without any special care ; and the Up-to-Date, which is 

becoming popular, as it suits the soil and has fairly good 

keeping qualities. This list has no pretensions to be exhaustive, 

and is only given as an indication of a few well-known sorts 

which have proved successful. 

ne 
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English seed potatoes are considered superior in quality to. 

their foreign rivals, but they are much higher in price—in some > 

instances as much as 50 per cent. If they could be delivered at 

anything like the same price they would speedily find a large 

market. Great care should be taken with the packing for. 

export. The potatoes should be hand-picked and thoroughly 

dry ; 66 lb. net weight is the quantity preferred in a case. The 

boxes or crates should be well ventilated, and shippers should 

be instructed to stow them ina suitable place on board so that 

the seed may not suffer. There are some complaints that the 

British packing is less satisfactory than the French and German. 

It should be remembered that freight plays a large part in the 

landed cost of seed potatoes, so that the packing should be as 

light and as little bulky as possible so long as it affords efficient 

protection to the seeds. i 

In illustration of this point it may be well to mention that 

the freight, primage, &c., upon a 66 1b. box of potatoes from 

England to, say, Port Elizabeth, amounts to 2s. od. per box ; so: 

that if the f.o.b. cost is, say 3s., the c.if. cost at Port Elizabeth 

is 5s. 9d., or nearly double. Any unnecessary increase in the 

Bizeof the cases* only served to increase the c.i.f. cost at. the 

port of landing. 

With the agricultural development of the new Colonies, and 

the great increase in the demand for foodstuffs at Johannesburg 

and elsewhere, there is sure to be a steadily increasing demand 

for seed potatoes. English growers ought to do their utmost to 

obtain a larger share of the trade, especially while there is so 

strong a feeling in the Colonies in favour of British produce of 

all kinds. 

Agricultural Secds. 

There is every prospect of an increased sale for agricultural 

seeds ; the immense reduction of live stock will drive farmers 

into growing foodstuffs and fodder wherever their land is 

suitable. Even in those parts of the conservative Cape Colony’ 

where the harvest has been good this year, disastrous as it has 

been elsewhere, farmers are showing a desire to obtain a better 

seed and improve the quality of their crops. Wheat—The 

great enemy of wheat in South Africa is rust, and the object of 
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all growers is to find a seed wheat which will withstand rust. 

The Cape Government is at the present time importing “ Rietti ” 

seed wheat. It is a dark wheat, gives good results and, so far, 

has withstood rust. If it continues to be successful the western 

province will again become a great wheat producing district. 

Quite lately two shipments of seed wheat have been brought 

from Great Britain to Cape Colony, although some persons 

feared they would prove too soft. Aye Seed is imported from 

France, Germany, and Great Britain. This crop is used for 

feeding horses and mules. Seed Oats are imported from. 

Australia, and give excellent results. The seed was originally 

sent to Australia from Algeria. Barley is grown from local 

seed. Lucerne seed comes from Germany and from Great 

Britain, and succeeds admirably in a few districts, yielding 

three and four crops a year. With irrigation it would become 

one of the largest feeding products of South Africa. Grass 

Seeds will sell well in certain districts when irrigation is more 

extensively adopted. 

South African farmers have not yet been educated to such 

crops as swedes and beetroot, but they will come to them in time. 

They are very conservative, and it is difficult to persuade them 

to try anything new. They feed their cows on bran and chaff, 

their horses on Colonial forage, such as oat hay—never on beans 

or oats. They are only just beginning to make use of oil cake. 

It is important to note that 20 per cent. is deducted from the 

railway rates quoted upon imported seeds for the Transvaal, 

provided that a certificate properly endorsed is furnished to the 

effect that the consignment is dcva-fide seed for agricultural 

purposes. 

Flops and Male. 

Hops are imported mainly from Great Britain and Bavaria, 

but the bulk of the imports come from Great Britain, and the 

same remark applies to malt. This is a trade which may be 

expected to grow considerably. 

Cheese. 

_ There is already a considerable sale for English cheese, but it 

is confined to the better class trade. Cheddar and Stilton are 

sess 
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the ‘best known brands, and they compete with Gruyere, and 

Gorgonzola, For ordinary consumption Dutch cheese is the 

most. popular. By far the greater part of the cheese imported 

eomes from Great Britain, but it appears to be of American, 

Canadian, and foreign origin, treated and packed in London. 

There are several brands of Dutch cheese (Gouda and others) | 

made up in England in 2]b. tins, which are very popular. 

There is no apparent reason why the sale of British cheese 

should not be largely increased, if the cheaper varieties were 

-earefully prepared for the South African market and. due. 

regard were paid to make up and packing. At present there is 

no serious attempt on the part of South African farmers to 

supply the local market. 

Bacon and Hains. 

By far the greater part of the bacon and hams imported into 

South Africa come from Great Britain. A certain preportion is 

of British origin, especially of the better qualities. The general 

practice, however, is for British firms to bring over what may be 

called their raw material in brine from the United States, Canada, 

and elsewhere. It is then cured or “ finished off” in England, 

packed in salt, stitched in canvas, and despatched to its destina- 

tion in lots weighing 224 lb. net or about 400 lb. gross. The 

trade appears to be in the hands of a few well-known curing firms. 

There is also a considerable sale for Westphalian hams. Lately 

seme of the Cold Storage Companies have begun to import 

pork from Australia, and have set up curing establishments in 

South Africa. Until South African farmers take up pig-breeding 

and feeding upon a large scale the demand for foreign hams and 

bacon will go on increasing. In ordinary seasons, when mealies 

are cheap and plentiful, the Orange River Colony and parts of 

the Transvaal would appear to offer excellent opportunities for 

pig raising, and these Colonies ought to export instead of 

importing if they can overcome the difficulties of curing satis- 

factorily. Meanwhile British merchants may look forward to 

an increasing sale either for British produce or for foreign 

produce cured and packed in England. 
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In the case of all kinds of agricultural produce, instructions: . 

have been given to correspondents of the Intelligence Branch. of ; 

the Board of Trade in all the South African Colonies. to. pay... 

special attention to the classes of provisions which are. likely to... 

interest British producers and to report promptly and frequently - 

the increase of. upon all openings for new imports or for 

existing imports. Correspondents have also been requested 'to.., 

make constant enquiries as to local requirements, maximum 

quantities suitable for packages or cases, method of packing,. 

and all kindred questions. 

ae 
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meni CULTURAL AND MISCELLANEOUS NOTES. 

THE -VALUEVOF ROOTS IN CATTLE FEEDING. 

Ixperiments have been carried out at the County Demon- 

stration Farm of the Northumberland County Council, Cockle 

Park, fer two winters in succession, for the purpose of comparing 

swedes, as regards (1) cost, (2) efficiency, with a substitute 

manufactured from seeds hay, maize meal, and treacle in feeding 

to cattle. 

These experiments were conducted under the scientific direc-. 

tion of the Agricultural Department of the Durham College 

of Science, and the results are published in the Annual Report 

issued by the Education Committee of the County Council. 

Sixteen yearling cattle were used for each experiment ; all 

the animals had been reared on the farm, had been weighed’ 

regularly from birth, and not only were they of the same 

weight and character when the experiment began, but for the 

previous six months each lot had made similar progress. In- 

the case of the cattle used in 1901-2, the average weight did not 

differ by more than 7 lb. on any weighing day between June 15th 

and November 30th, the day on which the special feeding 

began. 

Before beginning the experiments the cattle were carefully 

accustomed to the foods which. they were afterwards— to: 

consume. 

There was no case of illness. Every animal made good pro- 

gress. Towards the end of the second experiment one animal 

‘was removed, but as nothing was wrong with it the increase 

made by it to the day of its removal has been recorded. 

Ine the experiment of 1900-1,'the cattle in Lot.1 received, 

along with other foods, 56 Ib. roots, while the cattle in Lot 2: 

received only 28 lb. roots and a substitute for the remaining’ 

25 |be In the report on this experiment for 1900-1, it was 
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stated that the cattle of both lots did equally well, that the 

substitute cost gs. 8d. per ton of roots saved, and that the ration 

fed to Lot 1 was to be preferred to the ration fed to Lot 2. 

In 1901-2, the experiment began on November 30th, and 

continued, for all the animals (with one exception) until 

April 28th, when two from each lot went to market. The 

others were sold at various dates up to June 16th. The cattle 

in Lot 1 received 28 lb. swedes, along with 3 Ib. linseed cake, 

14 lb. maize meal ; } Ib.. treacle; } 0z. spice; and hay. The 

cattle in Lot 2 got the same foods as Lot 1, except that in place 

of the 28 lb. swedes they got 23 Ib. seeds hay, 4 Ib. maize meal, 

and + lb. treacle. The total cost of feeding Lot 1 for the 

experimental period of 165 days was 46 12s. 2d. per head ; the 

cost of feeding Lot 2 was £6 18s. 5d. The roots consumed per 

head by Lot 1 amounted in 165 days to 411 cwt., which at 4d. 

per cwt. cost 13s. 9d. The food substituted for roots in Lot 2 

cost Al. 

The cattle in Lot 1 produced 13 lb. more beef per head than 

those of Lot 2, and though owing to a rise in prices Lot 2 made 

3d. more per lb. the actual returns from Lot 1 were 7s. 2d. per 

head more than from Lot 2. 

The net result, therefore, was that the animals in Lot 2 cost 

6s. 3d. per head more to feed, and were worth 7s. 2d. per head 

less when marketed, so that there was 13s. 5d. per head more 

profit in Lot 1 than in Lot 2. 

It is to be noted that in the previous year’s experiments, when 

only half the root ration of 56 lb. was replaced by other foods, 

the substitute was found as satisfactory as the roots replaced, 

for the two lots of cattle were. of equal value at the end of the 

experiment ; but in 1901-2, when the entire root ration of 28 lb. 

was withdrawn, the substitute was by no means so satisfactory, 

since at the end of 165 days’ feeding the cattle in Lot 2 were 

worth 7s. 2d. per head less than those fed on swedes. 

The conclusions drawn from the experiments are that though 

well-bred yearling cattle may be fattened without roots on the 

rations given to Lot 2 in 1901-2, this ration is not recommended 

but that at least 28 lb. of swedes should be fed daily, and 42 lb 

to 56 lb. may be given with profit. 

In these experiments, during the fattening period live weight 
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increase was made ata cost of 44s. 6d. per. cwt. for Lot 1 and 

51s. per cwt. for Lot 2. The cattle were very good, and as the 

ration fed to Lot I was a moderately good one, it is not easy to 

see how the cost of producing beef in yearlings can be less than 

40s. per cwt. in winter. If it does cost this sum, it is pointed 

out that farmers who hope to make anything out of feeding 

cattle must pay much less per cwt. for “stores” purchased in 

autumn than they expect to make for fat cattle sold in spring. 

EXPERIMENTS WITH POULTRY FOODS. 

The experiments with poultry conducted during the past two 

years in Cornwall, under the direction of the Technical Instruc- 

tion Committee of the County Council, included a series of 

interesting trials with various cereal foods, the results of which 

are regarded as being reliable for seasons such as 1902, with 

frequent showers and rather low temperature. The fowls with 

which the experiments were conducted were hatched in the 

County Council pens, and, being Silver Wyandottes of the same 

age and strain, the conditions in these respects were equal ; the 

conditions as to housing, runs, and shelter were also uniform 

throughout. 

Thirty pullets were selected and divided into six pens of five 

birds each. The nature of the food given to each pen of five 

pullets and the number of eggs laid is shown in the statement 

below :— 

Number of Eggs Laid in each 
(Quarter of 1902. 

Foop CONSUMED. 

Number of Pen. 
September. October. November. December. Laid in 12 months. 

nine months. 

August. 
Total Number of Eggs Total Laid during last 
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Broadly speaking, all. the pens which received maize held 

relatively better positions during the last nine months of the 

experiments than in the first three. As will be seen, the pen 

fed on wheat, which laid seventy-one eggs more than either of 

the other pens in the first three months, fell to second position 

with only four eggs more than the pen fed on maize in the last 

nine months, and eighty-four less than Pen 5 fed on half 

maize and half oats. 

The results obtained with Pens 2, 3, and 4,)-were not -con- 

sidered to point to the probability of either of the foods 

tested being ranked as good. In the case of the other pens, it is 

observed that while Pen 6, fed on maize, produced only 648 

eggs, as against 723 laid bv the hens fed. on wheat, the fact that 

wheat and maize were equal in the last nine months pointed to 

the latter food being a strong competitor. On the other hand, 

though wheat lost ground relatively to certain other foods. 

during the latter part of the experiment, it was considered not 

improbable that it might generally prove, as shown in the 

experiment, the better food during the first three months of the 

year. This point appeared to be of such importance to the 

Technical Instruction Committee that arrangements were made 

to continue the experiments in the first three months of 1903, 

with the three pens Nos. 1, 5 and 6, around which special 

interest centred. The results of these latter experiments are 

shown below. 

The following table shows the results for the three pens up to 

the 31st of March last, and if the figures for the last nine months. 

of 1902 are brought into consideration, it will be seen that in 

the twelve months ending March, 1903, the fowls fed on equal 

weights of oats and maize laid 701 eggs, or 140 more than were 

laid in the same period by the fowls fed on wheat alone, while 

between wheat and maize there was a difference of fifteen eggs 

only in favour of wheat. 

These results are held to show that in experiments with 

poultry foods the results of the first few weeks may be mislead- 

ing, as the mixed food, which was beaten at starting, steadily 

improved its position after the first three months, the fowls fed 

on this food having laid 40 per cent. more eggs in the last 

three months than the fowls fed on wheat. 

ersten ees 

A fear 
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Number of Eggs Laid. 

Weex ending [eee Ge 

Pen: I. = Maize.) 4 Pen‘ 6, 
Wheat.~ | 3 Oats | Ma‘ze. 

(by weight). | 

January 3rd ae od os ce — — I 
99 roth 5 5 4 

soe ade 6 5 5 
99 24th ars Ae sere aoe 4 5 5 

or 35st ue ae ae aoe 7 5 2B 

February 7th iy an ae oe 6 5 Oo 
a 14th 7 t 7 14 O 

59 21st fa =e it : 10 | 19 | 

Ap Dotnerd wie see 12 22 10 
March 7th ii or = Nxacdl 12 2 ES 

5 bath a ie er a: 13 28 Es io) 
ae 2st d = ou satese| 17 2 2 
aan 2oth Le Beg ae ag 20 20 20 
9, 26th to 31st ase ae a 9 | 7 8 

128 184 114 974 

With regard to the financial results, the following table shows 

the weight and cost of the food consumed by each pen, the 

number and market value of the eggs laid. 

| 5 ! | 

lees Qo Ms Weight of food | 
i Nase oh consumed in 12 | 

wn haulers on : | 
5 ge Pe months in lb. 
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lao} 2 | 
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zs Foon. las = sHprctny | ae (a Hebd Profit. 
a : | Dey - HO ~ 4 
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= Weacd ¥ Sa) aS 
7, | ot ice S = fe & ie) | 
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Ze Oh | 

Biewiaes A 

Ase de | We eS wees. sc. 
T |: Wheat... Ne 28, | 2ekq Om 200M 20% SOL Tetan cet. 12 O00 As 

| | 
{ | 

Bi Barley. <. seal 447 | 152 Ae 249°) 257 | §06 | E 10-4 | 072 oF 
| | | | 
| | | | 

BeOats ..: Le GAD To 22 272 SOOM cal lt TO! gh 7ls0 7 11s 

| | | | 
# @ats . ? | | | 
Cie ie < Peet oyereaa| 30°] 2 | Ha ead 414 Maize 5 | 933. | 2-25 6 | 2805) 277 | 557 peer eaten Cicks 

| i 

i | | Ont) | | | | Gaal ee i: hee ep Qalt 2 Tigh td stp 280 | I 10) 6% | * 6} >| 2 Maize 3 | 73 5 14 | 289 | 569 D 404 

| | | 
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The cost of the grain used is calculated upon the prices paid 
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in September, which were :—Oats, 17s. per 304 lb.; barley, 24s. 

per 400 Ib. ; wheat, 28s. per 480 lb., and round maize, 24s. od 

per 480 Ib. | 

It is held that if the results of these experiments are adverse 

to the adoption of any theory as to the proper ratios of nitro- 

genous to non-nitrogenous substance, they throw some light on 

the question as to the value of the different grains. This is 

especially true of barley, with its disappointing results, and if 

the figures of Pen 3 are compared with those of Pens 4 and 5, 

it would appear to be true of oats when used alone. 

Pen 4, with one-third maize substituted for the oats, laid eighty- 

eight eggs more in the twelve months than Pen 3, fed on oats 

only, and when the percentage of maize was still further raised 

to one-half, the difference in the number of eggs laid in the 

twelve months was no less than 187, or 34 per cent. in excess 

of the number laid in the pen fed on oats alone. 

Oats, therefore, proved an admirable poultry food when mixed 

with an equal weight of maize, but the value of this mixture 

was reduced when the proportion of oats to maize exceeded one- 

half. The superiority of this mixture over all other foods in 

these experiments is emphasised by taking the figures for the 

year ending 31st of March last. In this period, Pen 1, wheat 

alone, yielded 561 eggs; Pen 6, maize alone, yielded 546 eggs ; 

and from Pen 5, mixture of half maize and half oats, 701 eggs 

were obtained. 

EXPERIMENTS WITH BUFFALO GLUTEN FEED. 

In the month of January, 1902, a supply of Buffalo Gluten 

Feed was placed at the disposal of the Board of Agriculture, in 

order that its value might be tested as a fattening food for live 

stock. In order to subject the material to a comprehensive 

trial, the Board distributed the feed, in one and two-ton lots, to 

the various agricultural colleges, and also to a large number of 

landowners and farmers, who were invited to utilise the feed in 

feeding stock on their farms, and to furnish the Board with a 
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statement of their opinion as to its feeding value, with as much 

precision and detail as the varying circumstances would permit, 

The following is.a short részzé of the contents of the eight 

‘reports received’ from the agricultural colleges. | 

In three cases the substance was fed to bullocks; in .no 

instance is the report very favourable. The most favourable 

report states that “it is about equal to a mixture of barley 
) meal and undecorticated cotton cake”; whilst another report, 

from quite as reliable.a source, states that “it is decidedly 

inferior to a mixture of decorticated cotton cake and barley 

meal.” The third report states that “it is unsuitable to feed 

by itself, and should be mixed with other more palatable foods,” 

and that “there is reason to suspect that Gluten Feed affects the 

quality of the beef.” All seem to think, however, that Gluten 

Feed would make a useful feeding stuff in case of shortage of 

home-grown or artificial foodstuffs. 

From an institution which used the feed for cows it is reported 

that “cows did not take readily to the ‘ Feed.’ One cow refused 

it altogether, while another would only take it when mixed with 

cake. The standard of butter-fat in the milk from the cows 

when getting the Feed was much above the average. Satis- 

factory also as a flesh former. It compares very favourably 

with decorticated cotton cake as a rich milk-producing food, 

though not its equal as a beef producer.” 

A report on feeding it to yearlings says that “when every- 

thing is taken into account, the ‘Gluten Feed’ has proved itself 

the most economical of all the foodstuffs tried.” | 

As regards sheep, one of the reports states that “the results 

of the experiments were throughout distinctly in favour of the 

‘Gluten Feed’ over the other substances tried ” ; whilst another 

report states that “it gives better returns than grain (an Indian 

horse €or); and. grey peas, and that;at £5 10s. per ton-it is 

an economical food for sheep if fed under suitable conditions. 

Sheep, however, are not fond of it and it is too dusty to be 

fed alone, but would do very well if mixed with a feeding 

cake.” 

In two instances it was fed to pigs. One of the reports 

states that “Gluten Feed, when fed to pigs, is capable of 

producing a slightly better effect than an equal quantity of 
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bean meal”; whilst the other report states that “the pigs did 

remarkably badly,’ and that “they have frequently had pigs 

give considerably heavier weights in from two to four weeks’ less 

time.” They had no hesitation in saying that “the pigs did not 

like the Gluten Feed, and though they became accustomed to it 

as the experiment proceeded, they did not eat it readily at any 

time.” 

At one other college no accurate results were obtained, owing 

to various changes on the college staff at the time of the experi- 

ment. It was, however, stated that pigs were the only stock 

that would eat the Gluten Feed. 

The following is a short r’swmé of the contents of the thirty-— 

five reports from landowners and farmers. 

In twenty-two cases the Gluten Feed was fed to bullocks and 

fattening stock generally. A favourable impression was created 

in thirteen instances, four were doubtful, and. five gave a 

-distinctly unfavourable report. A few quotations will show how 

very conflicting are some of these reports from the practical 

farmers, and how very different is the impression that this sub- 

stance has created in various parts of the country. ‘ Animals 

fed on Gluten Feed brought 5s. 6d. per head more when sold.” 

““Tf obtainable at a reasonable price, a welcome addition to the 

list of feeding stuffs. It was eaten with relish.” “Cattle do not 

like it much, and will only eat it if fed with other foodstuffs.” 

“Cattle did not Jjtké -1t at irst, but relished St matterwancdse 

“Unsatisfactory for fattening stock.” “Quite ordinary food, 

and unsuitable for high-class feeding.” “ Very little use for 

bullocks, unless mixed with other foodstuffs.’ “ Fattening 

bullocks would only eat it when mixed with other foodstuffs.” 

“ All stock fond of it.” “ Cattle relish it and do well; useful to 

take the place of home-grown meals in years of shortage.” 

““ Ate the Gluten* Peed readily.” «“ Fat bullocks did notsesm 

to relish it ; store builocks ate it well ; itis a good food provided 

‘cattle are begun on it, but they do not take to it well after 

having had other nitrogenous foods.” “ Bullocks fed on linseed 

‘cake and meal did the better.” “Very much relished by stock ; 

all appeared to thrive; consider it:a sound food for stock.” 

“Valuable and economical food ; valuable adjunct to our com- 

mercial foodstuffs.” “ All stock liked it and did well on it; 
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consider, however, as good results could be obtained from other 

feeding stuffs at less price.” 

It will be seen from the above, that in some cases the food 

was apparently relished ; in some the cattle required to become 

accustomed to it before it was appreciated, and in others it was 

necessary to disguise it with other foodstuffs before the cattle 

would eat it. Some farmers distinctly say that it is unsatis- 

factory for fattening ; and others definitely welcome the food as 

a valuable addition to our foodstuffs. 

Fed to young cattle, Gluten Feed gave satisfaction in four 

cases, but unsatisfactory results in two cases. 

The following examples may be quoted as a result of feeding 

to milch cows :— 

“@ows receiving “Gluten: Feed’ held: their own ‘at the 

beginning of the trial, and latterly, towards the end of the 

experiment, made considerable gain over those receiving other 

f@erstiits.’ <i Cows «tired of the ‘Feed’ at the end of ‘six 

weeks and would not eat it.” “Gluten Feed disagrees with 

stock and causes diarrhcea.” “ Readily eaten by cows, and the 

milk was increased in quantity and quality.’ “ No increase in 

quantity and quality of milk.” “Would prefer half the quantity 

of decorticated cotton cake, or even less.” “Increase of milk 

considerable.” “Would not eat it kindly at first, but sub- 

sequently took it with avidity, and yield of milk was increased 

and flesh put on.” “ Appeared to like the Feed ; general improve- 

ment in their condition, and the quantity and quality of the 

milk improved.” “Gluten Feed, when taken to or appreciated 

by the cow, encourages the flow of milk, but does not contribute 

to the laying on of flesh during the period of lactation ; quality 

of the milk not improved.” 

It will be seen from the above that here again there is much 

disagreement. In some cases the cows appreciated the food, 

and in others the cows would hardly touch it. In one case 

it proved itself to be a very laxative food. Sometimes the 

quantity of milk was said to be increased, and sometimes not. 

In four cases the “Feed” was givento sheep. Two reports 

were favourable, one was indefinite, and the other unsatisfactory. 

Two reports of feeding to swine were favourable and two 

unfavourable. 

R 
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In one case it was given to horses, and the report states that 

“horses will only eat it in small quantities, when well disguised 

with chopped hay and corn.” 

In another case it was given to poultry, and the report 

states that “they did well on it.” : | 

CALF REARING EXPERIMENTS. 

The /ournal of the Department of Agriculture for Ireland 

for June, 1903, contains an account of experiments conducted 

by the Department in the rearing of calves. The object of 

the experiment was to test whether :—(1) Whole milk, which is 

the most natural and the most perfect food for a calf, is also the 

most .economical food, and (2) whether it is as satisfactory 

and more economical to use, instead of whole milk, separated 

milk plus some substance which will take the place of buttcer- 

fat—the constituent of milk removed by the separator. 

The experiments were commenced in 1901, when four lots of 

calves were reared on the following rations, viz. :—Lot I. Whole 

milk. Lot II. Five parts of separated milk with one part whole 

milk.. Lzot I1J. Separated milk and cod) liver, on) Wot ike 

Separated milk and Indian meal (ground maize). In addition 

to these rations, each lot of calves received an allowance of pure 

linseed cake. 

County Sligo was selected as the centre of the operations, 

since an abundance of separated milk could be purchased from 

the creameries, and as that part of the country was free from calf 

disease. The calves were purchased at fairs in Counties Sligo 

and Roscommon and in the Dublin Market in the month of 

May, 1901. The animals purchased were drafted into four lots 

as equal as possible in respect of weight, quality, age, and sex. 

There were seven calves in Lot I., whose average age was four 

weeks ; eight in Lot II., average age five and a-half weeks ; nine 

each in Lots III. and IV., average age five weeks. 

_ After the experiment had been in progress eight weeks it was 

deemed advisable to begin the weaning of the oldest calves in 
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each lot, and these ceased to receive milk after twelve weeks of 

experimental feeding. The majority, however, were not weaned 

until the end of the twentieth week of the experiment, and as 

this longer period constitutes a fairer test of the influence of the 

rearing rations, the results obtained from these calves are more 

reliable and are here considered apart from the results obtained 

in respect of the calves which received milk for only twelve 

weeks, 

The calves under experiment were of the cross-bred short- 

horn type. From May 27th, 1901, until June 12th, 1901, when 

the calves were weighed for the first time, the rations of the 

various batches were gradually changed to those which they 

were to receive during the course of the experiment. The 

rations fed to each lot of calves during the summer of 1901 and 

up to the time weaning was completed are shown in the table 

below. The last two columns deal with the actual weaning 

period. 

Weaning period. 

June 12th Jung fa July Sth, a7 sae ee 

| Lot. Ration. to 
q ak June 24th. mr sth. Oct. a Sais pen 

Oct. 16th. | Oct. 30th. 

I. | Whole Milk, 
quarts ; 5 6 6 4 2 

Linseed Cake, 
OZ sy p< : 4 6 8 IO 16 

‘| I. Separated Milk, 
quarts a 4 5 5 3 Ie 

Whole Milk, A 
quarts peri ined tere | I I. ao) 4 

Linseed Cake, 
BOZs ues aie 4 6 8 10 16 

III. | Separated Milk, 
quarts 5 6 6 4 2 

Cod Liver Oil, : 7 
0z.* .. Id to 2 2 2 to 23 | 23 13 

Linseed Cake, ree 
| OZs ec er 4 JO 8 IO 16 

} IV. | Separated Milk, 
a quarts ae 5 6 6 4 ; 2 

Indian Meal, (18 to Aug.21} 2 
Crates ie 4 6 12toOct.16)§ 12 6 

Linseed Cake, : 
Oza) ee Sue 4 6 8 ~ 710 16 

* The allowance of cod liver oil-is expressed in fluid ounces, 160 0z.=1 gallon. 

Rave 
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Throughout the season the calves had the run of eight ‘statute 

acres of fair grass land, and were housed at night. They were 

tied to be fed twice daily, morning and evening. A good supply 

_ of water was available on the pasture. 

The separated milk was delivered once per day from the 

creamery, and until used was set in barrels of cold water. The 

milk fed in the evening was usually perfectly sweet, but the 

morning feed was more or less sour. The milk was given at a 

temperature of from 80 to go degrees F. Up to July tst the 

linseed cake (together» with the Indian meal, in the case of 

Lot IV.) was steeped in hot water twelve hours before being 

used,and was mixed with the milk at feeding time. From July Ist 

onwards the linseed cake was given after the milk to the calves 

in Lots IL, IL, and III. For Lot IV. the cake :and meal. were 

mixed ‘and then moistened with warm water or milk. The 

measured allowance per head of cod liver oil fed to. Lot III. was 

put into a bucket and the milk then poured on the oil. This is 

the best method of mixing the milk and oil. Well refined oil of 

a good quality was used, and the calves showed no dislike to 

the mixture, 

The average weight per head of the calves in each lot on 

June 12th, 1901, and the average gain in weight from June 12th 

to October 30th, were as follows :— 

Average weight Average gain in weight 

on June 12th. in 20: weeks:to: Oct. 30th. 

Lot I. ata hs 12750 see swe 238°6 

Do. II. BS a 145°3 eae as 198°3 

Dov ti; —2s5 ae 137°8 a Seis 176°2 

Do. IV. Lie sae 0337/7 one Ae 180°2 

The calves reared on whole milk made the largest increase;. 

their average increase in weight per head was 40} lb. greater 

than the average increase of the calves reared ona mixture of 

separated and whole milk, which gave the second highest 

returns. There was but little difference in the weight gained by 

the calves in Lots III. and IV., but their increase was about 

20 |b. per head less than that of the calves in Lot II. 

These results must be considered from a financial standpoint, 

for the question of most importance to farmers is not so much 
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which calves show the highest increase in live weight, but rather 

which have cost least per unit of weight gained. 

_A financial statement is given below for each lot of calves up 

to the time weaning was completed. In this table the: cost of 

whole milk is reckoned at 42d. per gallon, separated milk at td. 

per gallon, cod liver oil at 4s. 3d. per gallon, linseed cake at 

£8 15s. per ton, and Indian meal at 46 6s. 3d. per ton. The 

cost of the hay and grazing is assumed to be equal for each lot, 

and is not. taken into account, as it would not. be sufficient to 

seriously affect the comparative results. 

From the tables below it will be seen that though. whole milk 

(Lot I.) gave much the largest increase of live weight per calf, 

this increase was obtained only at a far greater expense than 

the increase produced by the three other rations used. Of the 

three rations containing separated milk the one with Indian 

meal (Lot IV.) showed the cheapest returns. Next comes the 

mixture of five parts of separated milk and one part of whole 

milk, whilst the mixture of separated milk and cod liver oil 

proved the dearest of the three rations which contained sepanaicd 

milk. 

The figures thus far considered apply only to the rearing 

period previous to weaning, but the experiments were continued 

for the purpose of testing how the method of feeding in the 

earlier stage of rearing (z.e. up to weaning), influenced the 

further development of the calves. 

From October 30th onwards all the lots received the same 

rations and were otherwise similarly treated. During the winter 

1901-2 and until May 12th, 1902, the daily ration per head was 

—1 lb. linseed cake, 1 lb. crushed and dried oats, and rye grass 

hay ad lib. The calves were fed twice daily with cake and oats, 

half a pound of each being given in a dry state at éach feed. 

Whilst eating the allowance of cake and oats the animals were 

tied, but were allowed to run loose in the houses during 

the remainder of the time. They were driven out into the 

yard twice daily for water, and oy had a run on the 

fields. 

From May 13th, 1902, to November 6th the cattle were put to 

grass, and from October 3rd onwards, when the supply of ‘grass 

was short, they received a little cotton cake. 
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During the second summer (2.2. in 1902) the batch of calves. 

which had received cod liver oil in the rearing period showed. 

the largest increase. Next come Lots IV. and II., whilst Lot I. 

did not thrive so well as the remaining three lots, though they 

did better than the latter in the rearing period and in the. 

winter 1901-2. 

eke: Average Gain in lb. per Head. | Average 

a oP Average Total 

a cis Weight | Gain in 

Rearing per i Tt Ist Baa 2nd ile |) Lhe per 

Lot. Ration Hendia| Sata Winter, ali ee Winter,| per Head 

; June Juner2th Oct. 30th \ -_ aa Nov.6th,! Head, | during 

rath: | to Oct. |290h !0 I an 1902, to lFeb.16th| entire 
: * |Apr.16th Feb.16th) 1903. | Experi- 

1901. | 30th. 1902. Nov. 6th 1903. nent 

I.| Whole Milk...| 137.0 | 238°6 | 166°7 | 232°9 122'4 | 897°6 | 760°6 

II.| Separated and 
Whole Milk...| 145°3 | 198°3 | 137°3 | 265'2 | 103°7 | 849°8 | 704°5 

III.| Separated Milk 
and Cod Liver 
Oil ---| 1378 | (17652) | 12597 | 280°9 | “01477 |3836:3 698°5 

IV. Senate 137°4 | 180°2 | .132°9 | 2700 || 1267551 Sa7¢0 |) 709,60 

In November, 1902, the cattle were sold, but the feeding 

of the cattle during the winter 1902-3 continued under the 

supervision of the Department. The cattle were tied in 

stalls and received turnips, cake, and corn, a little treacle, 

with hay ed lb. About 2 Ib. of chopped hay per head 

per day was mixed with the pulped turnips, and 4 lb. treacle 

per head per day was dissolved in hot water and thrown over 

the turnips and hay. Sufficient turnip, hay, and treacle mixture 

for two days was prepared at one time. The cattle continued 

to drink a little water up to December 15th. They were fed: 

at 6 a.m., 11.30 a.m., and 5 p.m. in the following order :—First, | 

cake and meal mixture ; secondly, mixture of turnips, chopped 

hay, and treacle; and, thirdly, hay. For the two first weeks _ 

the cattle were given 45 |b. of the turnip, hay, and treacle 

mixture, and 4 lb. cake and meal per head. These quantities. 

were gradually increased to 84 lb. and 6 lb. respectively.. The, 
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weights and. gains of the various lots during each of these 

periods is shown in the table above. 

Some. of the cattle were sold on February 17th and the rest 

on March 17th, 1903, at an average price of 34s. per cwt. live 

weight. They were not sold in a fat condition, but were sent 

by the buyers to Scotland to be finished... Reckoned at this 

price per cwt. on the average live weight on February 16th, 

1903, the average value per head of the cattle in the various 

lots was as follows :—Lot I., £13 12s. 6d.; Lot II., #412 18s.; 

Corbi. £12 14s.: and Lot LV.,:412: 17s. 

Cost of Saville caper S Net saving 
antics bet eee per head in effected 

Lot. Rearing Ration. Pe eae ret oe favonr.of .|perheadias. 
during the; compared att HR oe 

first 20 with ee 
at close of | with Lot I. 

Pe: os 1B Experiment. 

ge Visine ball mar Sago can | Vig Seg Zsa vd 
I. | Whole Milk... 3/19. 5 = oa 

II. | Separated and Whole | 
Milk a Leki to 2.2750 o14 6 bee Sie 

III. | Separated Milk and | 
@od Tiver Oil 24.) 2.9 7). 2-910 0) 1815/6 LI. 4 

IV. | Separated Milk and 
Indian Meal as? Les Ou 2g OPS 5 tT 18 74 

| 

At the end of the experiment Lot I. were therefore worth 

from 18s. 6d. to 14s. 6d. more per head than the cattle reared 

on separated milk and acream substitute. This superiority in 

value bears, however, no proportion to the extra cost incurred 

in rearing Lot I., as shown above. 

As already stated the tests described above refer to the 

calves which were not weaned until the end of the twentieth 

week ; but some of the oldest calves in each lot began to be 

weaned after August 7th, 1901, and these formed the subject 

of the second experiment. Up to this time the feeding of 

these calves was exactly the same as for those in the corre- 

sponding batches of the experiment recorded above. 

There were four calves in each of the first three lots, and. 
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two in Lot IV. Their: average ages were eight and a-quarter 

weeks, in Lot I., nine and a-half weeks in Lot II., eight and 

three-quarter weeks in Lot III., and nine and a-half weeks. in 

‘Lot IV. The preliminary feeding of these calves, and the 

rations fed up to August 7th, were idéntical with those in the 

experiment described above. 

the weaning period, the rations were as follows :— 

After August 7th, that is, during 

Ration. 

Ration 
during 30 days 
previous to 
beginning of 

boon 

Whole Milk, — quarts 
Linseed Cake, _ oz. 

Separated Milk, quarts 
Whole Milk, — quarts 
Linseed Cake, _ oz. 

Separated Milk, quarts 
Cod Liver Oil, oz. 
Linseed Cake, OZ. 

Separated Milk, quarts 
Indian Meal, OZ, 

‘| Linseed Cake, OZ. 

weaning. 

6 
8 

5 
I 
8 

6 
2 to 23 
8 

6 
8 
8 

Weaning Period. 

Aug. 14th} Aug. 21st 
to to 

.| Aug. 21st. | Sept. 4th. 

oe 5 

10 12 

23 13 
2 2 

if) 12 

3 2 
Iz 17 

10 12 

2 2 
4 4 

10 12 

From the time weaning was completed on September 4th, 

and up to October 30th, the calves received linseed cake and 

Indian meal in the following quantities per head per day :— 

Linseed Cake... 

Indian Mieal =. 

Sept. 4th. 

to 25th. 

3 Ib. 

1 Ib, 

Sept. 25th 

to Oct. 16th. 

2 Ib. 

3 Ib, 

Oct. 16th 

to 30th. 

I lb. 

I lb.: 

From October 30th onwards the calves in this experiment 

were treated and fed exactly as were those in the first experi- 

ment. 

The cattle reared on separated milk and cod liver oil yielded 

the largest increase in live weight, and those reared on whole 

milk gave higher returns than the two remaining lots. 

eee se 
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The gains made during the various periods were as follows :— 

| | 
is Average Gain in lb. per Head. Average 

a Se | Average Total 
aan | | Weight |. Gain 

eatin lente Veapiste 2 | Ist 2nd 2nd in lb. per 
Smee | esa Summer, Winter, /Summer,| ‘Winter, per | Head 

el ae: June Oct. 30th/Apr.16th|Nov.6th,, Head, | during 
Beaey emetit to 'IQ0I, to} 1902, to|1902, to|Feb.16th| entire 
| seen | October |Apr.16th; Nov. 6th/Feb.16th} 1903. |Experi- 
as) 30th. T902. 1902. 1903. ment. 

-/ Whole Milk .... 189°0 | 180°! | . 142°5.| 269°7 141°7 | 923°0 734°0 

. | Separated and. | Fin 
Whole Milk.:.| 176°0 | §152°3-| 181°8 | 255°0 96°6 | 861°7 | 685°7 

. Separated Milk | 
and Cod Liver, | | , oe 
One a 198°3*|- 1618. |_..156°5 |.'.320°7. |, LL927--|. 958°5 -|~ 759.7; 

.| Separated Milk 
and = Indian | 
Meal.... | 184°0) 154°0 |. 151°0 | 309°5 64°0 |. 862°5 | 678°5 

__ The following comparison of the average value of the animals 

at 34s. per cwt. live weight, on. the weights recorded on 

February 16th, shows a difference in favour of Lot. I. of 

miss. 7d. over Lot. II., and of 18s. 4d. over Lot IV. ;, whereas 

Lot III. has actually a higher value to the extent of Ios. 10d. 

over Lot I, 

Difference: | 
: Cost Saving | in value in | Net Saving 

Tot Ration during first | of Rearing| effected as, favour of effected 
: 12 weeks. during first} compared Lot I. as compared | 

12 weeks. |with Lot I.| at close of | with Lot J. 
Ge, experiment. | - 

2 fa Ss dy Lass, -d, Sa... AeiniSsc. a 
I. | Whole Milk ... Bi Bhi 22 — — i 

II. | Separated and Whole 
Mee Milk a “ig Oo 16 II fe chi 4 1S) 7 0 6:9 

TI. | Separated Milk and : 
Cod Liver Oil On 15 wy I 6; 8 —* 117° 6 

IV. | Separated Milk and . 

Indian Meal Owes 2 ICE SQ 1 18 4 ONTOS. 
: } 

* This lot was actually ros. tod. per head superior to Lot I. | 



218 CALF REARING EXPERIMENTS. 

In this experiment, therefore, the ration of separated milk 

and cod liver oil gave better returns than either of the other 

two rations containing separated milk plus another food, whereas 

in the experiment in which milk was fed to the calves for a 

longer period, separated milk and cod liver oil gave worse 

returns than the other two rations. In both experiments the 

ration of separated milk with Indian meal yielded better results 

than the mixture of separated and whole milk. 

In experiments at the Garforth Experimental Farm (York- 

shire College) it was shown that calves fed on whole milk 

previous to weaning did not afterwards give such a good 

return as those reared on separated milk and cod liver oil. 

This result appears to be confirmed by the above experiments ; 

but until the results of the calf-rearing experiments begun in 

1902 and 1903 are available no very decisive conclusions should 

be drawn from the above series. 

This experiment is held to have demonstrated: That calves 

may be successfully reared on separated milk provided a cream 

substitute is fed along with it; that calves may be more 

economically reared on separated milk and a cream substitute 

than on whole milk ; and that the belief so generally expressed 

when these experiments were started that creamery milk is the 

cause of the death-rate among calves is entirely unfounded. 

Many substances may be used as a cream substitute. In 

this experiment two only were tested, viz., cod liver oil and 

maize meal, each in combination with linseed cake, and both 

were used with satisfactory results. That there are others 

of equal, if not of greater value, is highly probable, but their 

value must be determined by further experiments. 

In rearing calves, the main points urged upon farmers are— 

(1) tosee that the young calf receives its mother’s milk or at 

least whole milk for not less than four, and preferably six, 

weeks after birth; (2) to change gradually from whole to 

separated milk, accompanying the change by the addition 

of a cream substitute—cod liver oil, or a meal such as Indian 

meal or oatmeal—which should always contain good linseed or 

linseed cake, and to endeavour to keep the “ calf-flesh”” on the 

animals and not allow them to fall off in condition in autumn. 

and winter. | 

ee 
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REFRIGERATION EXPERIMENTS WITH RAILWAY WAGGONS. 

Experiments have been conducted in Denmark as to the 

best system of maintaining railway cars at a low temperature. 

Two cars belonging to the State Railways were cooled by 

means of ice upon a system analogous to that adopted in 

France, while in a third car ammonia was used as the refriger- 

ating agent. : ; 

The latter was an ordinary car, provided with apparatus 

which permitted the circulation of ammonia gas, set free into 

pipes arranged in horizontal coils inside the car. At one end 

of the car, outside, are fixed two iron cylindrical bottles, which 

contain the necessary liquid ammonia, z.¢. 80 kilogrammes 

(about 176 |b.). These communicate at the bottom, by means 

of a tube provided with a tap and automatic regulating valve, 

with the coils inside. There are two of these, placed along 

the end walls inside the car; each consists of two ranges. of 

horizontal tubes occupying the whole upper half of the free 

space between floor and roof. 

The ammonia set free in the first set of pipes is conducted 

into the second by a tube in the roof; from there into a 

cylinder placed transversely across the car underneath at the 

end carrying the iron bottles. This cylinder is connected by 

a tube with a second receptacle fixed at the outside end of the 

car, above the cylinder, and provided with a graduated glass 

tube forming a water level, and with a safety valve to let. 

the air out. Cylinder and receptacle are filled with water, 

the latter, however, to a slight depth only, and serve to absorb 

the ammonia gas as it is vapourised; the quantity of gas 

dissolved, and therefore utilised, is measured by the increase in 

height of the liquid in the upper vessel. 

As the absorption of the ammonia liberates heat, the lower 

cylinder has to be cooled. For this purpose there is placed 

in the roof of the car a reservoir of water, which is connected 

with a horizontal pipe, which runs parallel to and above the 

cylinder, and is provided with four taps which allow the water. 

to flow drop by drop on the cylinder. This cooling was only 
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found to be necessary, at least in the experiments (which were 

conducted during August and September), when the car was 

stationary for any length of time. 

When all the available ammonia is used up, the solution 

(from which the gas can be re-extracted) must be emptied and 

replaced by fresh water, and the bottles must also be changed. 

This latter operation represents one man’s work for a quarter 

of an hour. 

~The refrigeration of the car depends solely upon the opening 

and closing of the tap which sets the ammonia free. The 

absence of ice and melting water also renders the air much 

drier than in ice waggons. Besides, while the filling of these 

latter waggons has to be done by opening the. cars, through 

a trap-door in the roof, the replenishing of the ammonia and 

water is performed entirely outside. 

In the experiments conducted, the temperature of the car 

was about 2—3 degrees Fahr. higher than that obtained by the 

use of ice, but this was due to the tap not being fully opened. 

It was found that 1 lb. of ammonia lowered the temperature 

by the same amount as 3 Ib. of ice. | 

Details are not given concerning the relative economy, from 

the pecuniary point of view, of the two systems, but in’ view 

of the much smaller amount of ammonia required, it seems 

probable that its use is cheaper than the usual method of 

employing ice. a 

The ammonia car always exhibited less variation in tem- 

perature than the ice waggons, and seemed hardly affected by 

changes in the outside air. 

[Zxtract from Bulletin mensuel de [Office de Renseignements Agricoles, issued 
by the French Ministry of Agriculture, May; 1903. | 

THE METHODS OF ExacT FIELD MANURIAL TRIALS. 

>Dr. P. Wagner has published, in the transactions of the 
German Agricultural Society, a detailed explanation of the 

general principles which should be borne in mind in conduct- 

ing manurial experiments. in the field. The rules. that he lays 

oye eeeeeetectteeteestteeeeneesteteeeesenmeeeeeeenereeee eee =e — 
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down are of such general application that it has been thought 

desirable to reproduce a summary of his article. These’ prin- 

ciples are based largely on his own experience, and much of 

the following information is accordingly an account of the 

practice he himself follows in carrying out experiments. 

Variations in the yield of differently manured plots of a field 

can omy be accepted as attributable to the action of the manure 

when it has been definitely ascertained that the only difference 

in the plots consists in the manures applied. In the conduct of 

experiments, a field should be chosen which is uniform in all 

respects. It will be readily understood that absolute uniformity 

in the conditions is practically unattainable, and an examina- 

tion should therefore be made to determine how far the field 

corresponds to sucha requirement. Analysis of the soil, although 

useful, is not sufficient ; and a more satisfactory judgment can 

be formed by exact and repeated observations on the develop- 

ment of the plants. The best method of doing this is to conduct 

a preliminary trial during one season, no manure, or at least the 

same manure throughout the field, being used for this purpose ; 

although here again it must be remembered that very different 

results tay be shown in different seasons. 

Although it is not. possible to eliminate entirely the various 

irregularities in a field, whether due to the nature of the soil or 

to the operations performed on it, much can be done to minimise 

the errors due to this source. One method consists in giving 

the same manures to several plots and totalling or averaging 

the results. And here it may be remarked that the reliability 

of the deductions to be drawn from an experiment is propor- 

tional to the accuracy of the standard with which it is com- 

pared ; hence four or five control plots should be employed, so 

as to ensure as much accuracy as possible in the standard used 

for comparison. Another means of rendering the errors less 

sensible is to use the poorest land, and to manure as heavily as 

practicable (within limits and, of course, consistently with the 

question to be elucidated), so as to allow the manures full scope 

for their action: nitrogenous manures, for instance, will yield 

little result if the land already contains a considerable supply of 

that element. 

It is often considered that the plots should be as large as 
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possible, say one-third to two-thirds of an acre ; but this implies 

‘a uniform field of two to five acres, and such an area is usually 

difficult to secure. Dr. Wagner finds that in his own experi- 

ments plots of ;}, hectare (45 acre) gave more exact and 

trustworthy data; the cost of the experiment is also thus 

reduced, while the plots are more easily managed, and allow 

the results to be seen at a glance. 

Care should be taken to mark out the size of the plots 

accurately with the help of pegs, and experimenters should 

not trust to the eye to get right angles. The plots should pre- 

ferably be square when this is possible, and similarly manured 

plots should be as far as possible from each other. 

In preparing the manures all salts should be passed through 

a 4mm. (% inch) mesh sieve,and sampled. The quantity for each 

plot should then be carefully weighed and mixed with about 

15—20% of damp peat mould. The mixture should then be 

securely fastened up in thick jute bags. 

The sowing of the manure on the plots should be entrusted 

to an experienced man, who should distribute it as uniformly as 

possible. The manure must not be powdery ; if it is too dry, a 

little damp earth may be carefully mixed with it ; and it should 

not be put on in windy or damp weather. After spreading the 

manure the sacks should be at once thoroughly washed. 

The question of how far from the edge of the plot the 

manuring should stop depends upon circumstances. If the 

manure is to be spread on the rough furrow and mixed with the 

soil merely by harrowing in, or when it is merely a case of top 

dressing with nitrate of soda, it can be put within 1ocm. (four 

inches) of the edge. But in such cases the experiment must 

not last more than a year. If it is to last longer on the same 

ground, or if the field is to be ploughed after the manure is put 

on, then it must be remembered that the ploughshare moves the 

soil for a certain distance in front, and throws it also for a cer- 

tain distance on the side, and Dr. Wagner therefore leaves a 

corresponding strip all round. In this way are treated all 

manures which are capable of leaving residues which act in 

after years, such as potash, phosphoric’ acid, lime, and organic 

nitrogen, as well as those which are applied prior to ploughing. 

Care must be taken, in ploughing such fields, to use through- 
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out the operation a plough which throws either to the right or 

left. Dr. Wagner begins ploughing down one side of the area, 

goes on on the other side in the opposite direction, throwing the 

soil outwards, and so on, until there is finally left a furrow down 

the centre, along the dividing line between two sets of plots. 

By subsequent ploughing in the reverse direction, beginning 

along this centre line, this furrow is again filled in, and the 

manure is thus thrown back, along the edges, into the proper — 

plots. 

It has been suggested that the use of longitudinal plots (say 

fifty by five yards), on which the manure is distributed right up 

to the edges, but from which a strip of half a yard on each side 

is not harvested, would yield better results. Dr. Wagner objects 

to this, however, as it is much easier to distribute the manures 

uniformly on a square plot, particularly if there be any wind ; 

further, there is a much greater length of boundary—which is a 

fertile source of error—and there is also the probability that on 

such an oblong strip there is greater variety of soil, &c., &c. 

Moreover, as regards the exclusion of a narrow area on the out- 

sides from the crop harvested, it may be observed that the 

greatest irregularity in manuring generally occurs along the 

edges, hence the amount of manure actually put on the 

harvested strip is not that calculated. By taking the whole 

crop the true amount of manure used is at least accurately 

known. 

The cultivation of the plots should of course be performed 

with the greatest care, and only experienced workers employed. 

The work should be so arranged that the whole of the plots that 

make up an experiment are treated uninterruptedly, preferably 

ina single day. No seed should be used which has not been 

previously tested. Hoeing and earthing should be done by 

hand, and, of course, no machinery should be used in harvesting. 

Weeds should be destroyed without the aid of sulphate of iron 

or other corrosive, and the plots must be kept as clean as 

possible. | 

Nitrate of soda should not be applied as a top dressing in wet 

weather or when dew ison the plants, which must be quite dry. 

The opportunity may be taken, in top dressing, to remedy any 

irregularities by giving a little more where the plant is thinner. 
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In harvesting grain crops the scythe should be used, and the 

corn bound into sheaves at once and weighed upon the ground. 

Dr. Wagner’s method is to take during reaping some half-dozen 

samples (ears and straw, as cut), weighing twelve or fifteen 

pounds altogether, from various parts of the plot, and tie them 

up in a sack, which is numbered according to the plot from 

which it comes. The sheaves are then left to the owner of the 

field, and the only point to be carefully observed is that they are 

| immediately removed (if the experiment is to be continued on 

the field). The yield of corn per acre and the proportion of . 

grain to straw can be calculated from the samples. Dr. Wagner 

finds this method preferable to leaving the corn for some days 

upon the field before being weighed, as serious errors may result 

from the grain falling out or weather conditions, sources of error 

which are all the greater as the different manuring will have 

induced different degrees of ripeness. It is preferable also to 

carting off and threshing the whole crop from a plot, since much 

srain is lost in the loading, transport, unloading, &c. 

The sacks containing the samples are hung up (so that mice 

may not get at them) in a light, airy room, and after eight days 

or so are brought out on to trestles in the open air and the 

contents threshed by a hand machine. The straw is then 

chopped up, the grain cleaned, and the husks mixed with the 

chopped straw. Of this a sample of about thirty to forty 

gsrammes is taken in order to determine the moisture content ; 

another sample of about two pounds is also taken for further 

examination and chemical analysis. Two hundred grammes of 

the grain are taken for the same purpose. 

_ In the case of roots, as soon as they are pulled up from the 

ground the leaves are cut off, and both they and the roots are at 

once weighed. A sample of thirty to forty pounds of roots and 

about sixteen to eighteen pounds of leaves are taken from each 

plot. Only normal roots are taken for this purpose, very large 

or very small ones being excluded. The samples are put up in 

sacks, and immediately carried to the experimental station ; if 

this cannot be done the same day they are laid down separately 

(so as not to heat each other), and removed the next morning. 

The sample leaves are dealt with as soon as possible: each is 

weighed, chopped, and an average sample of exactly one kilo- 
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eramme taken to determine the moisture content. The roots are 

also at once washed, dried, weighed, and split into four quarters 

longitudinally. One quarter of each root is then sliced by a 

suitable machine, and an average sample of one kilogramme 

taken. 

Potatoes are treated in the same way, but the tubers are 

allowed to lie a few hours on the ground in order that too much 

soil may not remain clinging to them. The haulm, however, 

is not collected, as its weight and examination present little 

interest, but is removed from the field as soon as possible. 

Clover and grass is weighed green on the field, samples of 

about fifteen pounds taken from each plot, and treated in the 

same way as the leaves of the root crop. It is not advisable to 

let the crop dry on the ground, since loss of leafage and other 

accidents may lead to untrustworthy results. 

GROUND BEETLES IN MANGOLDS. 

Specimens of beetles, which were found to be injuring 

mangolds, were recently forwarded to the Board of Agriculture, 

and have been identified as Péerostichus (or Steropus) mandidus. 

These ground beetles are generally common, and were at one 

time thought to be carnivorous only, and therefore beneficial. 

(Curtis records this species as attacking and eating wireworms.) 

Although the majority are so, it is now known, however, that 

certain species are very destructive. Three at least besides 

that mentioned do a great deal of harm to strawberries ; and 

Pterestichus mandidus, besides attacking mangolds and straw- 

berries, is also found eating swedes and kohl-rabi. 

Miss Ormerod states that these beetles have been caught early 

in the morning in the act of eating mangolds. The injury was 

just at the ground level, sometimes all round what may be 

termed the shoulders of the root, sometimes only on one side 

or in patches, the damage extending very little below the 

ground line, and chiefly above it. The beetles did not eat 

S 
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the leaves, and the damage was noticed as being done in the 

‘very early morning or, in fact, almost in the night. The 

mangold died of the injury as the sun came on it.* 

When pieces only are eaten out of the root the plant never 

properly develops, but deformed and stunted mangolds result. 

Like most Carabidae, this pest works almost entirely at night 

and hides away during the day. One favourite hiding place is 

under stones. Several attacks have been noticed in fields 

where flints are abundant. 

As far as is known the female lays her eggs either in the 

earth or under stones. The larve hatch from the eggs in eight 

days and appear to be purely carnivorous. They are dark- 

brown with large head and jaws and six-jointed-legs in front ; 

when mature they are about two-thirds of an inch long. The 

end of the body has two long bristly processes. When mature 

they pupate in the ground and remain as pupz during the 

winter months. 

After an attack of this pest the land should be deeply ploughed 

and mangolds should not be grown in neighbouring fields when 

it is possible to avoid doing so. - The beetles have no wings, so 

cannot travel far; and although carnivorous their increase would 

probably thus be checked, since these roots now undoubtedly 

form one of their favourite foods. When young plants are 

attacked frequent side and horse-hoeing would disturb them 

and so do some good. ‘The best plan is possibly to trap the 

beetles in the fields; this might be done by putting down sheep 

skins here and there; the beetles would shelter beneath them 

during the day and could then be collected. Sacking or other 

material should also answer the purpose. No dressings are 

likely to affect this pest. 

THE SAW-TOOTHED GRAIN WEEVIL. 

(Selvanus surinamensis. Linn.) 

This small beetle is one of the commonest pests in grain, 

groceries, meal, and almost all edible stores. Although it is 

* Ninth Report of Observations on Injurious Insects during 1885, p. 51. 

—— 

: 
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generally omnivorous it has a strong liking for cereals and 

farinaceous substances. It is recorded as attacking, amongst 

other things, red pepper, mace, yeast, tobacco, and preserved 

mamits, bags in’ which. teal, flour, &c. are kept may’ be 

perforated by it, and in one instance this beetle has been 

recorded as annoying people at night by nipping them when 

in bed, Both larva and adult do damage. They occur all the 

year round, but are most abundant in warm weather. 

The beetle is about one-tenth of an inch long, and of a rich 

deep brown colour. It is rather flat, and can easily be recognised 

by the curiously notched thorax, there being six distinct spines 

on each side and two more or less prominent grooves above 

in the middle. The female lays her eggs in the meal, &c., and 

from them come very active little larve, nearly white in colour 

and rather flat. Each segment of the grub has a darker area 

in the middle. When mature the larva reaches about one-fifth 

of an inch, and then turns into the pupa where it has been 

feeding ; sometimes a cocoon is formed of coarse meal and 

grain; at other times the pupa is naked, as usually occurs 

when this pest invades and lives in flour and meal. 

It would appear that the winter is passed in this country in 

the mature condition. The life cycle varies in this country 

from five to ten weeks. In America it is recorded as passing 

through all its stages in twenty-four days. The variation in 

time taken to mature depends upon temperature and amount 

of food supply. 

It may be treated in the same way as the Corn Weevil, 

described in Vol. VIII., p. 358, of this /ournal, viz., if the store 

house or barn is fairly airtight, by fumigating with bisulphide of 

carbon. Meal rooms should be well cleaned out and all refuse 

burned. Thoroughly scrubbing down with hot soft soap and 

water would probably be effective. 
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MILLIPEDES AND CENTIPEDES, 

Figs. Land 2, Millipedes (1 /elus putchellus, 2 Polydesmus complanatus) $ 

Fig. 3, Centipede (Geophzlius sublerraneus), 

Millipedes (Figs. 1 and 2) and centipedes (Fig. 3) belong tc a 

group of the animal kingdom known as the Wyriapoda. These 

animals are recognised by having legs on every ring or segment 

of the body. In the case of the millipedes there are two pairs 

of legs to each segment ; in the centipedes, one pair only. It is 

important to notice these differences, as the millipedes are in- 

jurious, and the centipedes are beneficial. 

They are found in all manner of places, both in the field and 

in the garden, and are especially attracted by decaying vege- 

tation, such as heaps of leaf mould, rotting stalks, &c. They 

are also found crawling about under the bark of trees and in 

the soil. The difference in structure is also accompanied by a 

difference in habits; centipedes are very active and are car- 

nivorous, whereas millipedes are mostly herbivorous, and live 

upon sound and decaying vegetable matter. The millipedes 

have the mouth. formed for chewing, there being powerful 

biting mandibles with which to devour the roots of plants. 

Centipedes are provided with poison claws. The bite of some 

centipedes in the tropics is very poisonous to man, but none are 
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so in this country. Millipedes are often known as “ false wire- 

worms,” but they can easily be told from the true wireworm (see 

Leaflet 10) by the great number of legs. 

The most injurious millipedes belong to the families /wl:de 

and Polydesmide. The latter are the fattened snake millipedes, 

the injurious species being shown in Fig. 2. ‘The most trouble- 

some species is /u/us pulchellus (Fig. 1). This is nearly half an 

inch long, slender, about the thickness of a fair-sized pin, pale 

yellowish-pink in colour, with a double row of purple spots on 

it. /ulus terrestr¢s, another common species, is black and has 

a pointed tail. These /w/zde@ feed upon all manner of roots. 

The smaller /alus pulchellus also eats into potatoes and lilies, 

often hollowing them out completely ; the ‘larger species, 

according to some observers, also feed upon snails, slugs, and 

some insects. The common species of fattened millipedes, 

Polydesmus complanatus (Fig. 2), is of a pale purplish-white to 

dull rosy tint, and is nearly an inch long, with the sides notched. 

The female millipede (/alus cerrestris) deposits her eggs 

from May to July in a nest made of pieces of earth fastened 

together with saliva ; this nest is round in form and has a small 

hole at the top through which the eggs are dropped. The eggs 

vary in number from 60 to 100. The hole is then stopped up 

and the eggs mature in from 10 to 14 days. The young milli- 

pedes have only three pairs of legs, the others appear in groups 

by degrees. Growth in a millipede takes place by lengthening at 

the posterior end, the growth evidently taking place between 

the penultimate and last segments. Miss Ormerod states that 

millipedes lay their eggs from December to May, but as this 

does not agree with Sinclair’s observations it probably applies 

to some other species of millipede. 2 

Centipedes, or Chzlopoda, 2re beneficial, the food being com- 

posed of ‘snails, slugs, and ground-.insects... Three of. the 

commonest genera are Lithobius, Geophilus (Fig..3), and Scolo- 

pendra. The eggs of Lithobtus are laid from June to August ; 

they are about the size of a No. s shot, spherical in form, and 

covered with a sticky slime. The female after laying an egg 

rolls it about in the earth until it is all covered with soil and . 

resembles a grain of earth. A small number only are laid by 

each female ; and the males frequently devour the eggs before 
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the female coats them with earth. In the other genera the 

number probably varies to:some extent. Geophzlus is said to 

lay its eggs in an earthen cell; Scolopendra to bring forth living 

young. | 

These pests are frequently distributed with leaf mould, which 

should, therefore, be examined before being used, and if found 

to contain them should be mixed with lime. Their numbers in 

the field may also be lessened by broad-casting lime over the 

surface and working it into the soil. Soot and water, in the 

proportion of a handful of soot to half a gallon of water, is found 

to drive them away from the roots of garden plants for a time. 

They may also be trapped in numbers by placing pieces of 

mangolds scooped out just under the ground near the plants 

they are attacking ; they swarm over the baits and may then be 

collected and destroyed. 

Another certain way of killing them on small areas is by 

injecting bisulphide of carbon into the soil. They may also be 

trapped by soaking decaying cabbage leaves or decaying roots 

in Paris green and placing them about in gardens ; the milli- 

pedes feed upon them and thus get poisoned.* 

ANALYSIS OF SOUR MILK. 

The fact that samples of milk referred tc the Government 

Laboratory under the provisions of the Sale of Food and Drugs 

Acts are invariably sour when received, has occasionally given 

rise to inquiries, by magistrates’ clerks and others concerned 

with the working of the Acts, as to the practicability of making 

a Satisfactory analysis of sour milk, with a view of substantiating 

or disproving an allegation that the milk has been mixed with 

water, or that fat has been abstracted from it. } 

The Board of Agriculture have therefore issued a circular to 

_* Copies of this article in leaflet form may be obtained post free and free. of charge 
upon application to the Secretary, Board of Agriculture, 4, Whitehall Place, London, 
S.W. 

ae 
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local authorities in Great Britain in which they state that except 

in a limited number of exceptional cases to be hereafter referred 

to, there is no practical difficulty in accurately inferring the 

composition of the milk when fresh from the analysis of the 

milk when sour. 

The change which takes place in a sample of milk kept from 

contact with air, as in a bottle nearly full of the sample, and 

fitted with a good sound cork sealed with wax, is, as a rule, 

comparatively slight. The causes and nature of this change 

have been carefully studied by many observers, and they have 

been found to be perfectly definite in character. Without 

going into details concerning the fermentative changes to which 

milk is liable, it may be stated that the changes which affect the 

analysis, and, therefore, the inference to be drawn from the 

results, are concerned with the non-fatty solids only, and more 

particularly with the milk-sugar. The milk-sugar gives rise, 

either proximately or remotely, to a variety of products, the 

most important of which are lactic acid, ethyl alcohol, and acetic 

acid; but it can be shown that the only quantitative determi- 

nations which need be made in order to determine the loss in 

the non-fatty matter by keeping are the proportion of alcohol, 

reckoned as proof-spirit, and the amount of free volatile acid, 

together with the ammonia derived from the alteration of the 

casein, or proteid substance, in the milk. The slight alterations 

in weight consequent on the hydrolysis and conversion of 

lactose into lactic acid, and the formation of certain so-called 

bye-products of alcoholic fermentation, are partly positive and 

partly negative in direction, but their joint effect is too small to 

have any appreciable influence on the result. 

The entire correction, which, of course, is always additive, in 

the case of a properly-preserved sample from three to six weeks 

old, is fairly constant, and may be said to range from 0:2 to O°%3 

per cent. Ina few cases it has been found to be as low as OI 

per cent., and in very exceptional cases, as in badly-secured 

samples, or in bottles only partially filled, it has risen to 0°7 or 

0'8 per cent. 

If the fermentation has passed into the butyric acid stage, the 

amount of free acid is greatly increased, and owing to the sepa- 

rated casein it is sometimes impossible to get the sample into a 
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proper and uniform condition for analysis. In such cases the 

Government Laboratory declines to proceed with the examina- 

tion. Such a result, however, practically never happens in the 

case of samples which have been properly taken and kept by the 

inspectors pending the appeal to the Government Laboratory. 

The details of the methods of analysis adopted in the Govern- 

ment Laboratory were fully inquired into by the Committee 

which preceded the issue of the Sale of Milk Regulations in 

I90I, and are given in Appendix XXIX. to the Minutes of 

Evidence taken before the Departmental Committee on Milk 

and Cream Regulations [Cd. 484]. 

The following tables [Cd. 484, Appendix XXIX.] give the 

results of the analysis of a series of milks analysed in the fresh 

state and after the lapse of several weeks. The examination was 

carried beyond the time at which a milk would be referred to 

the Government Laboratory under the Food and Drugs Acts, but 

it will be seen that the changes can be accurately followed and 

allowed for. The comparison of the corrected nen-fatty solids 

with the solids of the fresh milk shows that the variations are 

not greater than may occur in duplicate determinations of the 

constituents of a fresh milk :— 

WHOLE MILKS. 

Fresh Milk. | Kept Milk. Total Loss. 

No. | | 
Non-fatty Time | Non-fatty) =, Calcu- 
solids. | Fat. in days.| solids. a lated, ae 

I 8°97 4°08 21 8°71 4°02} i) -e*2Onem 26 

IA 8°97. | 4:08 27 8°74 3507) alae 23 
IB 8°97 4°08 50 wl) So On AiOO'- 01 erg *36 

IC 8°97. | 4:08 85 8°49 | 4°09 "49 "48 
2 8°99 Baty, 27 ee, I BRIS) 35 °39 
2 Uae WR seas 42 SOs eae * 33 30 
3A g'12 4°16 102 8°88 4°18 "25 "24 

4 S102 || eael leo gi al Saget hi aa.65 58 “46 
5 9°02 3°28 52 8:76 lene 25 "20 *26 
5A g'02 3°28 79 8°53 3°34 "49 49 
5B 9°02 3°28 93 235 B27, “61 ‘67 

6 9°13 4°49 57 S38. 1) 54535 "23 "25 
8 9°52 4°06 74 O° 25'. |. 3792 "35 ‘27 
9 9°27 4°07 77 8°91 4°06 "32 "36 

ife) QII 4°19 QI S224S Ae °76 87 

II 9 34 4°07 gi 9°01 401 “41 439 
12 8°42 3°70 QI 8°14 3°69 "26 28 

S|:EES|eesseessecess--- 
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MILKS TO WHICH APPROXIMATELY IO PER CENT. OF WATER HAS BEEN ADDED. 

SE 

Fresh Milk. Kept Milk. | Total Loss. 

No. 
Non-fatty Time | Non-fatty Caleu- | ., 
solids. Bere in days.| solids. a ed ie 

I 814 3°44 14 7°96 3°41 227, “18 
2 814 3°44 30 7°81 3°40 "42 33 
3 8°24 2°79 38 7°88 2°78 "33 "30 
4 8°24 2°79 38 faa: 2°76 : "50 "51 

een RR NN NS SS SSS SS 5 SS SSIS) 

SEPARATED MILKS. 

Fresh Milk. Kept Milk. Total Loss. 

No. aim a eae ESR 

Total x Time Total Calcu- 
solids. Fat. in days.| solids. Fat. lated. | ANSE 

I 9°66 14 27 O22 5e (e222 "AI 

TA 9° 66 14 36 9°34 "33 "32 
IB 9°66 14 65 9°35 Nt "26 “31 
2 8°91 “09 28 8°62 .| pera eld 28 "29 

oP S91 Oe 37 207) ee neee ae 
3 8°61 mig 30 8° 33 ia 24 28 
3A 8°61 13 boy) 8°29 *28 ey 
3B 8°61 13 gI 7°93 ) acs 68 

SEPARATED MILKS ‘1O WHICH APPROXIMATELY IO PER CENT. OF WATER 

WAS ADDED. 
a EET 

Fresh Milk. Kept Milk. | Total Loss. 

No. 
Total Time Total Calcu- 
solids. Jee in days.| solids. ux | lated. eal 

I 8:18 phe, 21 7°86) G2) 24 “32 
IA 8°18 — 387 6°71 1°50 1°47 
IB 8°18 —— 388 6°64 1°56 1°54 
IC 8°18 — 401 6°71 Not 1°50 1°47 
2 7 67 ~ 22 7-22. ‘|e odeter- 714 - 738 “AS 
2A 7°67 == 387 6°24 mined. 1°49 1°43 
3 7°76 me 73 711 "55 "05 
4 7°80 as 185 6°22 1°59 1°58 
4A 7°80 -- 188 6°19 ) L 1°69 V-6r 

COLLECTION AND RETENTION OF SAMPLES OF BUTTER. 

The Board of Agriculture issued on July 13th last a circular 

to local authorities under the Sale of Food and Drugs Acts, 
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1875 to 1899, in Great Britain with regard to the collection and 

retention of samples of butter. 

In this circular the attention of local authorities is drawn to 

the fact that samples of butter, alleged to contain water in 

excess of the proportion’ indicated by the Board in their 

“Sale of Butter Regulations, 1902,” are frequently received at 

the Government Laboratory after the lapse of one or two 

months from the time that the samples were taken, and that 

subsequently to the date of purchase they have been kept by 

the inspector in the paper in which they were originally bought. 

Under these circumstances it is quite impossible for the Govern- 

ment Laboratory to obtain upon analysis figures representing 

the amount of water present at the time of purchase, and 

discrepancies between their results and those of the analysts 

on which the charge is raised are inevitable. 

The Board point out that it is very desirable that, so far as 

may be found practicable, there should be uniformity of pro- 

cedure in collecting and retaining samples of butter taken 

under the Sale of Food and Drugs Acts, and the following 

recommendations have been drawn up for the guidance of the 

local officials employed in this work :— 

1. The quantity to be purchased should not be less than 

one pound, except that it may be expedient to purchase only 

half a pound in cases where there is reason to believe that the 

object of the purchase would be defeated if a greater quantity 

were demanded. : 

2. The division of the sample into three parts should be 

made as equally as possible, so that the portion reserved by 

the purchaser may be not less than one-third of the whole. 

It is desirable that each portion should consist of one piece 

only. 

3. The portions should zo¢t be wrapped in paper, but should 

be placed, without pressure, in dry and clean screw-capped 

bottles in such manner that the water present may be retained 

in the butter. 

4. The screw-capped bottle should be provided with a cork- 

lined metallic lid. The mouth should be as nearly as possible 

the full width of the bottle, and the cork lining of the lid should 

be firmly screwed down against the edge of the bottle. 
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5. The bottle, labelled with the necessary particulars, should 

be enclosed in an envelope of stout paper, which should be 

secured with the official seal. 

6. The reserved portion should be kept in a cool dark place 

pending its production in Court in the event of proceedings. 

being taken, and if directed by the Court to be referred to the 

Commissioners of Inland Revenue it should be carefully packed. 

in order to ensure its safe transmission to the Government 

Laboratory. 

YEW POISONING. 

Considerable uncertainty exists as to the nature of the 

poisonous constituent of the leaves of the yew, and the Board. 

of Agriculture accordingly made arrangements with the Prin- 

cipal Chemist of the Government Laboratory, who undertook 

to carry out experiments to determine its nature more exactly. 

The results of this enquiry have been published in the 

Transactions of the Chemical Society, and the following par- 

ticulars, which are of more immediate interest to stock owners, 

are summarised from that source.* 

That, under certain circumstances, the leaves and fruit of the 

yew tree may be poisonous has long been known. Many 

instances, however, have been recorded in which no fatal result 

has followed from eating the leaves, and hence it has been 

alleged that the leaves vary in toxic character with the period 

of the year,.or are different in different years, and that certain 

animals are immune to the poison. It has also been alleged 

‘that the leaves from the male tree only are poisonous, leaves 

from the female tree being innocuous. It has been stated by 

some that only the young green shoots contain the poison ; by 

others, that the fresh green leaves have no fatal effect on cattle, 

but are poisonous whendry. !t appears that the lower branches. 

of yew trees in parks and grounds are constantly cropped 

by cattle without any ill effects. As regards the fruit, it is 

generally believed that the outer fleshy pulp is not poisonous, 

whilst the true seed contains a poison and is very dangerous. 

Tine aT E. Thorpe C B, AER. Si and Georse Stubbs, Trans. Chemical 
Be, 1902, vol, 81, p. 874. 
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There is little doubt that in the numerous recorded instances 

of fatal effects from eating yew leaves there exists sufficient 

evidence to show that, under some circumstances, the yew 

tree contains an active poisonous principle, but the conclusions 

hitherto obtainable are very indefinite. It is possible, of course, 

that the poisonous principle does not exist in the leaves, but 

is the product of the action of the juices of the stomach or of 

the fermentation during the drying of the leaves. 

Various chemists have been successful in separating from 

yew leaves an alkaloid substance to which the name taxine 

has been given; but the particulars given concerning it by 

different experimentalists vary considerably, and it was with 

the object of learning more as to the constitution of this 

substance that investigations were undertaken at the Govern- 

ment Laboratory. 

Considerable difficulties were at first encountered in obtaining 

a sufficient quantity of the alkaloid. By various methods, from 

0'07 to O'12 per cent. (calculated on the green leaves) of taxine 

was obtained in preliminary work from female yew leaves. Sub- 

sequent treatment of male leaves gave 018 per cent. Although 

this amount is greater than that obtained from the female leaves 

in the preliminary examination, the inference cannot be drawn 

that the actual quantity present in the leaves was greater: the 

substance undergoes change so very easily that the quantities 

first yielded are thought to be too low. There appeared to be 

no difference in the quantity yielded by fresh and by air-dried 

leaves. 

The taxine, after drying in a vacuum, presented the appearance 

of very fine, glittering particles, extremely light, with no smell 

and a very bitter taste. 

The physiological action of taxine was examined in 1876 

in Germany, and it was stated that, when administered to frogs, 

rabbits, cats, and dogs it depresses the action of the heart and 

interferes with the respiratory functions, death ensuing from 

suffocation in a short time. It has been asserted, however, that 

taxine has no action on guinea-pigs, and further experiments 

are required to establish definitely whether the alkaloid is 

actually poisonous, and if so, how it acts, and whether, as 

alleged, certain animals are immune to it. 
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RINGWORM. IN CATTLE. 

Ringworm is a disease which may attack any of our 

domesticated animals, but is most frequently seen on cattle. 

It is also transmissible to human beings.. 

It evinces a decided preference for young animals, such as 

calves and yearlings, and for stock that are in poor condition. 

The disease is due to the attack of a microscopic fungus 

(Trichophyton tonsurans) which establishes itself at the base 

of the hair, and this, in consequence, becomes brittle and 

breaks off. The presence of the fungus also causes the 

epidermis of the skin to become thickened and wrinkled. 

In this way bare, gray, scaley patches, two inches or more 

in diameter, appear upon the animal, especially on its head 

and neck, though also on other parts of its body. 

As has been indicated, animals in low condition are most 

apt to be attacked, so that a preventive measure is to keep. 

young stock in good condition. 

The disease is not difficult to cure, the substances employed 

for this purpose being very varied. Many of them depend 

for their effectiveness on so smearing the affected patches 

fiat the’ fungus shall be smothered from want of air. In 

order to enable any substance employed to get thoroughly 

into contact with the disease, the part attacked should be. 

well washed with soft soap, or, better still, with a solution of 

washing soda. Then the patch may be dressed with one- 

or other of the following :— 

(a) Train oil 5 parts, sulphur 1 part. 

(6) Lard § parts, sulphur 1 part. 

(c) Lard § parts, iodine I part. 

(2) Lard 5 parts, oleate of copper 1 part. 

(e) Soft soap 5 parts, sulphur 1 part. 

(7) Sulphuric acid 1 fluid drachm, glycerine 

3 fluid drachms. 

Other substances employed, more or less successfully, are. 

paraffin oil, lime made into a paste, and mercurial ointment. 

The last-named, however, being highly poisonous, should only 

be used under the advice of a veterinary practitioner. 
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The disease is very contagious,.and will linger on the wood- 

work of stalls, rubbing posts, &c., for many months. These 

should, therefore, be cleansed by a weak solution of carbolic acid, 

or by whitewash, or some other disinfecting agent. 

REDUCED RAILWAY RATES FOR CARRIAGE OF RAMS. 

In consequence of representations addressed to them by the 

National Sheepbreeders’ Association with regard to the heavy 

charges made by railway companies for the carriage of rams by 

passenger train, the Board of Agriculture requested the Board 

of Trade to call the attention of the railway companies to the 

disproportion between these charges and the rates for ewes and 

wethers similarly conveyed, and to suggest that the matter was 

one which required revision. 

Asa result of the negotiations with the railway companies, 

the Board of Agriculture are pleased to be able to announce that 

the railway superintendents in conference have agreed that rams 

sent singly, loose, or in crates, by passenger trains, shall now be 

charged as follows :— 

For the first 50 miles ... 13d.per mile (minimum, 2s..6d7. 

For the next 50 miles a33), 0d, permite: 

For the remainder of distance $d. per mile. 

Fractions of a penny to be reckoned as a penny in ultimate 

‘calculation. 

These reduced rates came into operation on September Ist, 

1903. 

“ FROST-PROOF = POLATORS: 

The Board of Agriculture have received applications for 

information concerning a“ frost-proof” potato recently intro- 

duced into France. The Director of the Royal Gardens, Kew, 

has informed the Board that the plant in question is Solanum 

Comimersoniz, Dun., a native of Uruguay, Paraguay, and Entre 
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Rios (Argentina), and that it was introduced into France about 

1896 or 1897. . 

The tubers are said to be quite hardy, having withstood at 

Moulins temperatures of 5 degrees and —2 degrees Fahr. 

They do well in compact, moderately moist soil, and their 

size—originally that of a hazel nut—has been brought up to that 

of an ordinary potato. They are not yet, however, eatad/e, as 

they contain too much of a bitter principle (solanine). An 

amelioration in this respect has, it is stated, already been 

observed, and it may be possible in the future to get rid of 

-the solanine entirely. Meanwhile, crossing Solanume Com- 

“mersonit with the common potato seems to be an experiment 

worth trying. 

Further information on this subject is contained in articles 

lnya B Eleckel -(Annal.. Facult.. Sct., Marsedlle,’ VII., 1898, 

pp. 101-115), E. Olivier (Bull. Soc. Nat. Acclimat., France, 1902, 

p. 140), and L. Tillier (Rev. Hort., 1902, pp. 338-40). i 

“REGULATIONS. FoR. MORNING ADMISSION TO THE ROYAL 

BOTANIC GARDENS, .KEW. 

1, Persons desiring access to the Royal Botanic Gardens for 

the bond fide purpose of drawing, sketching, photography, or 

special study, can obtain a card of admission by applying by 

post to the Director, stating the object for which admission is 

_ desired. The privilege is strictly personal to the holder of the 

card, and it is not transferable. 

2. A card of admission cannot be issued to admit a class:or 

a party collectively. 

3. Holders of cards who desire to enter the Gardens before 

public hours must do so by the gate adjoining the Curator’s 

Office, where they will sign the Register before entering. During 

public hours they may enter by any of the public gates on 

showing the card of admission to the gatekeeper. 

4. Admission may be obtained after 6 a.m. from April to 

September, and after 8 a.m. from October to March. 

5. The privilege is not, however, available on Sundays, 

Christmas Day, Good Friday, or Bank Holidays. 
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6. Except when the Gardens are opened to the public at 

10 a.m., holders of cards are admitted into the plant-houses 

until noon, provided that they do not in any way interfere with 

the workmen in the performance of their duties. When the 

Gardens are opened at 10 a.m., the privilege of ticket-holders 

is restricted to the open air. At no time are persons permitted 

to sketch or photograph in the houses during public hours. 

7. It is particularly desired that visitors will abstain from 

handling specimens without permission from the person in 

charge of them. 

8. The Staff of the Royal Botanic Gardens accept no re- 

sponsibility as regards the custody of drawing, photographic, or 

other apparatus. 

ANALYSES OF IMPORTED AGRICULTURAL PRODUCE. 

The. annual. report. of ‘the principal > chemist of tine 

Government Laboratory for the year ending March 31st, 1903, 

states that 2,443 samples were analysed during the year on 

behalf of the Board of Agriculture. This total included 1,959 

analyses of imported butter, 234 of imported cheese, 29 of 

imported fresh and sterilised milk, 135 of imported condensed 

milk, and 32 of imported cream, besides one analysis of a 

feeding stuff, two of fertilisers and five of miscellaneous articles. 

None of the samples of imported butter were found to be 

adulterated, but 656 contained boric preservative, and 373 were 

artificially coloured. 

The samples of cheese examined did not include any of 

margarine cheese. The amount of fat, however, in several 

instances was very small, falling as low as 06 per cent. in one 

sample and o'8 per cent. in another. 

Of the 135 samples of condensed milk taken, one, which came 

from Holland, was found to be machine-skimmed, although not 

so labelled. 

One sample of sterilised milk from Italy and two from Holland 

were reported as being deficient in fat, while one sample of 

French sterilised milk was reported as containing added water. 
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SUMMARY OF PROGRESS OF THE GEOLOGICAL SURVEY OF 

THE UNITED KINGDOM FOR 1902. 

This work contains a record of the field work in England and 

Wales, Scotland and Ireland, and of the chemical, petrological, 

and palaeontological work carried out in connection with it. 

Progress has been made with the re-survey of the southern 

part of the Derbyshire and Nottinghamshire coal-field, of the 

South Wales coal-field as far as Llanelly, and of the Edinburgh 

coal-field. In Cornwall special attention has been given to the 

mining work, to the sub-division of the killas, and to the granite 

near St. Agnes. A re-survey of portions of the London area 

has been made in order to separate the gravels and brick earths 

of the Thames Valley, with the view of publishing a colour- 

printed one-inch map of the area. 

In Scotland the Highland schists, and problems connected 

with them, the Torridon sandstone,: the Easdale -slates, the 

quartzite of Jura and Islay, the rocks of the islands of Eigg and 

Rum are dealt with. In Ireland the drifts have been surveyed 

in the Belfast region, and these are fully described. 

Someof the matters are: dealt with more in ‘detail’ in the 

appendix, such as the stanniferous vein-stones of Cornwall, the 

classification of Devonian and carboniferous rocks, the plants of 

the Canonbie coal-field, natural gas at Heathfield, railway-cutting 

at Chipping Sodbury, &c. There is also a list of some types of 

figured specimens of Jurassic Gasteropoda in the Museum of 

Practical Geology. 

The price of this volume is one shilling, and copies may be 

obtained from any agent for the sale of Ordnance Survey maps, 

or directly, or through ‘any bookseller, from the Ordnance 

Survey Office, Southampton. 

DEMAND FOR. PRESERVED VEGETABLES. 

In connection with the revised scale of Victualling which will 

come into force in His Majesty's Navy on the ist October, the 

Board of Admiralty direct attention to the fact that the decision 

T 
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to include preserved vegetables in the scale has already 

rendered large purchases of these goods necessary, and that it is 

anticipated that supplies of similar magnitude will be required 

annually for the future. The Board point out that of eighteen 

firms noted for the supply of these articles only one possesses a 

factory in the United Kingdom, the remainder being Canadian, 

French, German, or Dutch; and they state the following as 

being among the reasons which have been adduced for the 

comparative failure to establish an industry in preserving 

vegetables in this country: (a) The great demand for fresh 

vegetables and consequent high prices; (0) the excess of 

moisture in vegetables grown in this country, rendering them 

unsuitable for drying ; and (c) the high rate of wages prevailing 

in the United Kingdom. 

The following are the conditions of contract for recent 

supplies :-— | } 

1. Quality Specification, &c.— The vegetables to be supplied 

under the contract shall be answerable in every respect to the 

following Specification, and shall be in all respects equal to the 

samples accepted. 

The vegetables shall be preserved by drying, desiccating, or 

evaporating, and shall be equal in all respects to the approved 

samples. 

They shall be of the latest growth and best quality, carefully 

cleaned and well preserved, shall be free from adulteration and 

from all chemical preservatives, colouring matter, or metallic 

impurities. 

They shall not contain more than 12 per cent. of moisture. 

The vegetables consist of the following descriptions :—Potato 

in slices ; haricot beans; beans, shredded or whole; onions; 

carrots, shredded ; cabbage ; spinach ; mixed vegetables. 

The five latter descriptions shall be compressed. The mixed 

vegetables shall consist of :—Potato, 50 per.cent., onion, 25 per 

cent., carrot, 25 per cent., well blended. 

They vshally be packed in 1 lin, 27tb., 5 °lb, cand=mo mines 

hermetically sealed. 

The tins shall be painted or lacquered so that the paint or 

lacquer will not easily rub off or chip. 

The tins shall be packed in strong export cases, cach contain- 

= eae eeeettetltteeuneisttieeseeeceeneeenenmeeeeeereeeeeeeet se —_—_—_—o 
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ing 25 lb. or 50 lb. net, in the following proportions, viz. 

25 lb. case consisting of one Io lb., one 5 1b., four 2 Ib, and two 

1 lb. tins ; 50 lb. case consisting of two Io lb. two 5 lb, eight 

2 Ib., and four 1 Ib. tins. Each tin shall bear a label giving the 

quantity and description of the contents, and clear instructions. 

as to the best method of cooking. 

The date and year of preparation to be marked on the side of 

each case, together with the name of the contractors. No other 

marks or labels will be allowed. This does not exclude any 

private mark for contractors’ own cuidance. 

2. Warranty—The goods shall be warranted to keep fit 

for use and in good condition on board ship, and in any 

climate, for a period of two years from the date of delivery into 

store, and all condemned within that period shall be replaced by 

the contractors free of charge. 

The following shows the quantities of preserved vegetables 

procured by recent tenders :— 
Ib. 

Potato in slices ae age In 2.5 lb. casesn=.... eet D2, 350 
SON a As ae hv O50 

Beans, shredded or whole eae . ae at 5250 
SOR” Wai ee ee CO. 

Haricot beans ... Be a ae % sh fo. 2050 
be) 3 ae yeu Or ZOO 

; Mixed vegetables Bere Estee nee * cs 5355 4, 100 
er GOr al iss ne ix 125400 

macabbase, dark green curly” :...- ,, 2 39 Sits win OQ, 1OO 
2 eLAGO & os Jit 27 AGO 
o Carrots, shredded ae ERS x are sen i ALOO: 
2 GO Bi ae Jo? 12,400 
5 | Spinach Fee a a edit De ‘3 ay ed 3000 
1) 50 _ ee aon ZOLQOO 

Onitons~.*... Fee ye PhS Pe. a ie wa 25050 
\ .15C Be oe tein (05200 

THE CO-OPERATIVE BACON-CURING INDUSTRY OF 

DENMARK. 

The Department of Agriculture and Technical Instruction for 

Ireland recently sent a deputation to Denmark to investigate 

the bacon-curing industry in that country, and to endeavour to 

ascertain the methods which had been followed by the Danish 

farmers and merchants in successfully establishing co-operative 

bacon factories. The following information is extracted from 

T.2 
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the report of the deputation, which has been issued in pamphlet 

form.” | | , 

The total number of bacon factories in Denmark is at present 

fifty-one, consisting of twenty-seven co-operative bacon factories, 

with 64,000 members, and one in course of erection, and twenty- 

four private factories. The number of pigs killed at these co- 

operative factories is said to be over 777,000 annually. In some 

cases, in conjunction with the co-operative factories—in fact, in 

eleven cases out of the twenty-seven—there are slaughter-houses 

for animals other than swine, attached, and in the year 1902 

about 12,000 other animals were slaughtered at the bacon 

factories. 

The Kalundborg co-operative factory was the first one visited 

by the deputation in Denmark, and may be taken as typical of 

the organisation of these establishments. It has a membership 

of 1,220, and deals with 16,000 pigs per annum. 

The organisation of the Kalundborg Society began with the 

holding of a series of meetings in all the parishes within a radius 

of about ten English miles. The project was fully discussed, 

and experts from the Royal Danish Agricultural Society were 

in constant attendance to explain technical points in connection 

with the industry, and to give instruction in the breeding and 

rearing of pigs. The farmers were invited to bind themselves 

to their society in a two-fold form of guarantee, namely— 

(1) that they should supply the whole of the pigs raised on 

their farms to the factory fora period of eight years, with certain 

exceptions clearly specified in the rules; and (2) that they 

should become guarantors for the loan required to erect and 

equip the factory, and to provide working capital in the propor- 

tion allocated by the organising committee, and based upon the 

size of their farms. At first there was some difficulty in con- 

vincing farmers that this guarantee was perfectly safe, and 

consequently, at the outset, the membership was small. As 

soon, however, as the functions of the society came to be under- 

stood, almost every farmer was but too willing to pledge his 

credit in its interest and support it by every means in his 

power. 

* Department of Agriculture (Lreland): Bulletin 5, Miscellaneous Series. 

ere ens 
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The largest number of pigs are delivered to the factory 

in the summer, and the manager, in order to find suitable 

employment for his workmen during the rather slack months of 

the spring, has induced his committee to add the packing and 

preservation.of eggs to their business. The farms in the 

‘Kalundborg district keep on an average from twelve to fifteen 

cows, and, generally speaking, as many pigs are supplied to 

the factory as there are milch cows kept on the farm. The 

greatest distance from which pigs are supplied is about 16 miles, 

and from districts convenient to the railway line the animals are 

sent in by rail. The society has provided itself with railway 

trucks for its dead meat traffic. The buildings and machinery 

of the factory cost in round figures £6,000, and a further over- 

draft of 42,000 was necessary as working capital for the pur- 

poses of the society’s business. The society employs twenty 

workmen, only one of whom may be described as a_ skilled 

operative, namely, the foreman butcher, whose wages are 2,000 

Itener, or £112, per annum. The other hands are paid ‘at the 

rate of from 20 kroner (22s.) weekly, or less. In this factory, 

as in all others, a live-weight scale is provided, so that farmers 

may satisfy themselves, if they so desire, of the actual live 

weight of their pigs at the moment of delivery, but such is 

the confidence of the members that the live weight scale is 

very seldom used. In most Danish co-operative bacon ifac- 

tories, the loss in killing, or the reduction from live to dead 

weight, averages 25 per cent., while the difference between dead 

weight and cured weight is usually 25 Danish lb., or 28 Ib. 

English. Pigs are killed twice weekly, namely, Tuesdays and 

Fridays. 

A description is given in the report of the various depart- 

ments of a bacon factory, and the processes employed from the 

reception of the pig to the despatch of the train to market are 

described. 

Every part of the animal is converted into some form of sale- 

‘able commodity—blood, bristles, bones, and entrails being all 

utilised and ‘afterwards disposed of as by-products of the 

business. 3 | : 

The following particulars of expenses (wages and insurances) 

at Kalundborg are quoted as a fair example of those prevailing 
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of co-operative bacon factories in .in, the greater number 

Denmark :— 

Tere a 
Chairman of Committee—Salary Fy 500°00 | 27°30 

Do. Travelling and allowances ... 136°00 | 7°45 
Certain members of Committee from 4o kr. to 50°00 2°73 
First Auditor 500°00 27°39 
Second Auditor ... 200°00 10°95 

Seakirk Assurance Be ee 412°00 22°59 
Accident do. (Employes)... 281°55 15°42 
Fire do. ee =i 349°72 19°16 
Burglary do. 35°65 1°95 
Glass do. 8°65 "47 
Local Rates ; 174°19 9°54 
General Taxes and Building Tax 547°55 30°00 

Manager's Salary 2, 500°00 137 °00 
Do. 10 Gre per Pig 1,465 "90 80°32 

Cashier EA A 1,400°00 76°72 
General Foreman | 600°00 32°88 
Typewriter 600°00 32°88 
Clerk 3 30000 16°44 
Master Butcher ... 2 ,000°00 109 ‘60 

Engineer ... ae 1,200°00 65'7 
Sausage Maker ... ‘ee I,300°00 | 71°24 
1 workman at 20 kr. weekly 1,040°00 | 50°98 
3 do:' satwiSen: 3 2,808'00 | 153°86 
5 doweat 7... 50 4,420°00 242°19 
I apprentice at15 ., ve 780°00 | 42°73 
1 boy at 8 kr. weekly 416700 | 22°79 
I woman at 10 kr. weekly 520°00 | 28°49 

All the co-operative factories in Denmark, and most of the 

proprietary ones, carry out the curing of their bacon in the old- 

fashioned way by pumping the brine through insertion tubes, 

which are operated by manual labour. Recently, however, five 

factories have been established in different parts of Denmark in 

which the curing is carried out by the auto-cure process. 

A visit was made to the Kolding factory, which is the largest, 

co-operative or otherwise,in Denmark. It has a membership of 

7,885, and 67,046 swine were slaughtered last year. The factory 

has a public slaughter-house where practically all meat exposed 

for sale in the town of Kolding must be certified as “fit 

for use.” Apart from the very high average price paid on 

delivery for the pigs of members, the Kolding Society distributed 

a bonus at the end of last year of 3°75 ore (three-fifths of a 

penny) per lb. upon all bacon supplied by them, this sum 

amounting to 310,483 kroner (417,249), or an average of 4°63 

kr. (5s. 14d.) per pig. The present liabilities of the society are 

about. 30,000 kroner (41,650), and since the foundation of this 
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society in 1889 not a single member has voluntarily seceded 

from it. . 

In the Danish factories the only skilled hands employed are 

the butchers, one of whom is sufficient in all the smaller con- 

cerns; but as many as three or four are employed in the larger 

ones. The salary paid to a foreman butcher in Denmark is 

generally about 4100 per year, and there was apparently no 

difficulty whatever in finding plenty of really competent men at 

this salary. The regular staff employed in most factories are 

paid at from fourteen to thirty kroners (about 15s. to 33s.) per 

week, according to efficiency. The Bacon Curers’ Association 

at Copenhagen have made elaborate arrangements to prevent 

the dislocation of business at any particular factory through 

strikes, and at a meeting which took place at Copenhagen during 

the visit, it was arranged that in case the employés of any 

factory should strike, men would be immediately sent from the 

other factories to enable the business to be carried on. So 

perfect is the organisation, and so clear is the value of mutual 

help understood among all the factories that on the occasion of 

a dock labourers’ strike last year at Esbjerg a wire from the 

central office at Copenhagen immediately secured 103 volunteers 

from the different factories to work at the transhipping of the 

bacon at this port, and in this way the strike was effectively 

broken down. ‘The employés of all factories are insured against 

accidents. 

All the factories have federated together for the purpose of 

insuring their bacon during transit to England, and about 14 dre 

per pig killed is contributed to the funds of this federation. The 

bacon is insured at the rate of 24 kroner, or 41 6s. 8d., for each 

#i,800 sterling in value. In the case of officials having charge 

of money the premium of insurance, which is almost always paid 

by themselves, varies from I to 2 per cent. 

The report concludes with a reference to the system adopted 

for the improvement of Danish swine, and observes that the 

principal expert in the pig-raising industry in Denmark has 

taken as the ideal of his work the substance of a report issued 

‘by the Irish bacon curers five years ago. The Irish curers 

describe the Danish bacon industry as having achieved per- 

fection in ten years, and argue that this happy state of affairs 
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was brought about by the importation of English pedigree 

animals for crossing purposes on scientific principles, and that 

the State had given material assistance in every way possible. 

The Danish expert asserted that even yet the Danish pig is very 

far from anything approaching perfection, but he has taken the 

Irish estimate of his work as the ultimate goal of his Jabours. 

The result of his pig-breeding experiments have been to prove 

that the crossing of local breeds with large English boars is not 

by any means suited to ordinary agricultural purposes in 

Denmark. In his opinion foreign blood ought not to be further 

introduced, and his project is, therefore, to create a native race 

for the breeding of sows which may turn out strong and hardy, 

giving plenty of milk, and able to bring forth litters capable of 

attaining a fair size with good growing qualities, and of as good 

shape as possible. For this purpose a very large number of 

farmers’ associations exist, which, with all other pig-breeding 

societies in Denmark, are in constant touch with the bacon 

factories, where the results of the breeding are subjected to the 

most acute criticism, and where, naturally, the most reliable 

opinion as to the value of pig-breeding experiments must Le 

-evolved. It may, therefore, be taken as the general opinion in 

Denmark that the distribution of properly bred and carefully 

selected sows is of as great importance as the distribution of 

boars. 

SEASONING OF TIMBER. 

The Bureau of Forestry of the United States Department of 

Agriculture has recently issued an interesting Report on the 

Seasoning of Timber, by Hermann von Schrenk, pathologist in 

charge of the Mississippi Valley Laboratory, Bureau of Plant 

Industry. 

In this report reference is made to the intimate relation 

existing between the presence of water in wood and the rate at 

which timber decays. The author points out that the condi- 

tions necessary for the growth and development of wood- 

destroying fungi are (1) water ; (2) air ; (3) organic food mate- 

rials ; and (4) a certain amount of heat. The wood fibres and 

the organic substances found in the cells, such as albuminoids, 
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starch, sugar, and oils, form the food supply necessary for the 

erowth of fungi. Without oxygen,no fungus growthwill take place, 

and as there is insufficient oxygen in water and in the deeper 

layers of the soil, wood remains sound for a long time under such 

circumstances. The best examples of this necessity for oxygen 

can be found in the way in which fence posts and telegraph poles 

decay at points at or immediately below the surface of the 

ground, where both air and water are present in sufficient quan- 

tity. or practical purposes water is the most important factor. 

Without water no fungus growth, and consequently no decay, is 

possible. ‘Too much water will prevent fungus growth, because 

it shuts off the supply of air. The amount of water necessary 

to permit the growth of fungi is very small. Wood freshly cut 

contains more than enough at all seasons of the year to support 

fungus growth. 

From the foregoing it will be evident that the removal of 

water from timber brings about a condition which prevents the 

growth of wood-destroying fungi. In other words, perfectly dry 

wood will not decay, or, at most, decay will be very slow. ; 

Seasoning is ordinarily understood to mean drying. But 

seasoning, von Schrenk observes, implies other changes besides 

the evaporation of water. Although we do not yet fully under- 

stand the difference between seasoned and unseasoned wood, it 

is very probable that it consists in changes in the albuminous 

substances in the cells and fibres of the wood, and possibly also 

in the tannins, resins, and other incrusting and saturating sub- 

stances. Whether the change in these substances is merely a 

drying out, or whether it consists in a partial decomposition, is 

as yet undetermined. That the change during the seasoning 

process is a profound one there can be no doubt, because 

experience has shown again and again that seasoned wood fibre 

is very much more permeable, both for liquids and gases, than 

the living, unseasoned fibre. One can picture the ‘albuminous 

substance as forming a coating which dries out, and possibly 

disintegrates, when the wood dries. The drying out may result 

‘in considerable shrinkage, which may make the wood fibre more 

porous. It is also possible that there are oxidising influences 

-at work within these substances which result in their disintegra- 

tion. Whatever the exact nature of the process may be, one 



250 SEASONING ‘OF TIMBER. 

can say without hesitation that exposure to the wind and air 

brings about changes in the wood which are of sucha nature 

that the wood becomes drier and more permeable. When sea- 

soned by exposure to superheated steam, similar changes may 

take place. The water leaves the wood in the form of steam, 

while the organic compounds in the walls probably coagulate or 

disintegrate under the high temperature. 

The relative ease with which so-called high and low grade 

timbers can be treated is another matter to which attention is 

called in this report. As a rule, high-grade timbers—Long- 

leaf Pine or White Oak, for instance—are very much denser than 

the lower grades, such as Loblolly Pine or Red Oak. ‘The latter 

usually have a higher percentage of sapwood, which can be 

penetrated by a fluid very much more readily than heartwood. 

On account of this greater porosity it is very much more 

economical to treat a porous wood thoroughly with a good pre- 

servative than to treat a more expensive denser wood with a 

cheaper preservative. The cheap and porous wood well treated 

will outlast the other in every instance. 

One of the first steps in the process of making short-lived 

timbers fit for treatment consists in a proper seasoning. More 

benefit will result from taking care of the short-lived timbers 

than from similar treatment of those with longer life. The 

former are frequently .short-lived because of their greater 

porosity, which may mean a higher water content, and which 

always means a greater power of absorbing and holding water 

or any other fluid. The economical substitution of cheap for 

high-priced timbers is impossible without proper seasoning. 

The loss from the shortened term of service of unseasoned 

timber is very much greater in the case of porous than of the 

denser kinds, which are much less permeable to water, and con- 

sequently offer greater resistance to decay. Susceptibility to 

decay in timber is a consequence of relatively high porosity, 

which may mean a high water content, and always means a 

ereater absorptive power, and a large percentage of sapwood, 

which furnishes, by its stores of organic matter, food for wood- 

destroying fungi. Seasoning greatly lengthens its life, because 

it rids it as far as possible of its water and brings about a dis- 

integration of much of the organic matter, in both ways lessen- 



SEASONING OF TIMBER, 251 

ing the chances for destruction of the wood by its fungus 

enemies. Seasoning is, therefore, of the first importance for the 

utilisation of cheap timbers hitherto regarded as short-lived. 

According to von Schrenk, much timber is rendered unfit for 

use by improper methods of seasoning. Green timber, particu- 

larly when cut in the autumn or winter, contains.a large amount 

of water. When exposed to the sun and wind, the water will 

evaporate more rapidly from the outer than from the inner parts 

of a log, and more rapidly from the ends than from the sides. 

As the water evaporates the wood shrinks, and when the shrink- 

age is not fairly uniform the wood cracks. When wet wood is 

piled in the sun, evaporation goes on with such unevenness that 

the timbers split and crack so badly as to become absolutely 

Useless. Such uneven drying can be prevented by careful 

piling. A very large quantity of railway sleepers and other 

timber split from this cause is thrown out of use every year. 

As kiln-drying is employed mostly to prevent the warping 

and checking of wood, and only rarely to prevent decay, it -is 

not necessary to dwell at length on this method of seasoning. 

Other methods of seasoning wood, referred to in the report, 

are by steaming, by immersion in water, and by boiling in oil. 

The most effective seasoning is stated to be that obtained by 

the uniform, slow drying which takes place in properly con- 

structed piles outdoors, under exposure to the winds and the 

sun. Lumber has always been seasoned in this way, and it is 

still the best and cheapest for ordinary purposes. The methods 

in use have been determined by long experience, and are pro- 

bably as good as they could be made for present conditions. 

But the same care has not up to this time been given to the 

seasoning of such classes of timber as sleepers, bridge material, 

posts, telegraph and telephone poles, &c. These have some- 

times been piled more or less intelligently, but in the majority 

of cases their value has been too low to make it seem worth 

while to pile with reference to anything beyond convenience in 

handling. 

The following general recommendations are made in the 

report: Green timber should be stacked in as open piles as 

possible as soon as it is cut,and so kept until it is airdry. Inthe 

case of sleepers, the form of pile with seven sleepers in one row 
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and two in the next is the best. No timber should be impreg- 

nated until it is air-dry. Timber treated with a preservative 

dissolved in water should be piled after treatment for several 

months at least, to allow the water pressed into the wood with 

the salt to evaporate. Under no circumstances should timber 

freshly treated with a water solution be exposed to the full 

effects of the weather. Se : 

IMPROVEMENT OF Du NGSTEADS. 

The German Agricultural Press (Deutsche Landwirtschaftliche 

Presse) of August 8th,and following issues, contains an account by 

Dr. Kaufmann of the application of public funds for the purpose 

of improving the dungsteads on the poor small farms of the Eifel 

district. Between 1881 and 1886, 461 farms were improved in 

this way. In 1889 the method of distributing assistance was 

modified, and took the form of equal contributions from the 

Province and from the District (Kreis). In any particular case 

the joint contribution from public funds must not exceed 40 per 

cent. of the total cost, the rest being borne by the farmer. Only 

impecunious farmers in poor districts are assisted. As a rule, no 

one owning more than five head of cattle is eligible for assist- 

ance, the public contributions being limited in any particular 

caseto 44. It is a condition that the dungstead shall be suff- 

ciently removed from the homestead, that it shall have a floor 

impervious to liquids, that it shall be provided with a liquid 

manure tank, that it shall be in a shady place, and that no water 

shall reach it except what falls direct from the clouds. The 

dungstead must also’be sufficiently large for the requirements of 

the holding, the standard being about four square yards of 

- ground space per cow, three square yards per horse, and one 

square yard per pig. In the district of Malinedy. about 2,800 

improved dungsteads have thus been provided, or more than 

half of the whole number. The saving to the district of plant 

food that would otherwise have been lost in the liquids is 

regarded as a splendid return on the capital invested. 
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CATTLE ‘BREEDING. SOCIETIES IN EUROPE. 

In a paper read before the recent International Agricultural 

Congress. at Rome, M Pecile, President of the Agricultural 

Association of Frioul, in the Venetian Alps, gave a short history 

of the development of breeding societies in various European 

countries. He placed England at the head of the list as the 

country which first undertook the systematic improvement of 

domestic animals. “ Always eminently practical, the English 

breeders have succeeded in an admirable manner in obtaining 

good zootechnic and commercial results, not indeed with 

Government aid, but wholly by private enterprise.” 

M. Pecile’s paper contained considerable information with 

regard to herd-books. Holland was apparently the first Con- 

tinental country to adopt them, Germany followed, and the 

system gradually extended throughout Central Europe.  [n 

France the introduction of herd-books is of quite recent 

date, although as early as 1853 the Government had under- 

taken to keep a register of shorthorns. It was not, however, 

until 1883 that herd-books were started for local breeds, e¢.g., 

Norman, Flemish, &c., and since that date local registers have 

been established throughout the country. 

_The improvement of cattle in Denmark was systematically 

established by the Agricultural Society of Jutland in 1875, and 

in 1880 the first show of pure bred cattle was held at Vibore. 

Thirteen new societies were afterwards united into a_ federa- 

tion, and the movement extended so rapidly that by the year 

1900 there were in Denmark 492 breeding societies, comprising 

12,000 members, with 37,500 registered cows and 518 bulls. 

Analogous progress has taken place in Belgium, partly owing 

to the action of the Government, which in 1893 decided to 

subsidise local “ syndicates ” and encourage them by various 

other means. This official assistance is now civen primarily 

through the “ National Society for the Improvement of Dairy 

Cattle,” : 

Cattle-breeding syndicates were first established in Switzer- 

land in 1888, and the number had risen to 182 by 1893... In 

1894, the Federal Government passed a law appropriating a 

subsidy of not less than 400,000 francs annually for the 
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improvement of cattle. Grants are also made by various local 

authorities. 

The various States of the German Empire assist cattle- 

breeding societies more or less, and the results which have been 

obtained in the Grand Duchy of Baden are taken as an object 

lesson throughout Germany. The movement in Baden com- 

menced about sixty years ago, and at the present time the 

State annual subsidy oceasionally reaches the sum of 475,000. 

Veterinary officers, paid from public funds, superintend the 

selection and registration of pedigree cattle, as well as the work 

of the local societies. As a rule, the bulls belong to the local 

authorities, who are required by law to keep official lists of 

service. The animals are, however, under the direct control of 

the State, which, besides financial allowances, grants various 

other privileges, such as reduced railway rates, &c. . In Bavaria 

subsidies amounting to 425,000 annually are granted by the 

Government to sixteen syndicates of seventy-six breeders’ 

societies, which also receive aid from other sources. 

The increase of these associations has been very remarkable 

throughout Germany. In 1900 there were 851 societies, of 

which 668 limited their work to the improvement of cattle. 

The system of syndicates which exists in Central Europe has 

not yet been established in Italy, where, however, the Govern- 

ment subsidises cattle-breeding stations, and indirectly renders 

assistance in other ways. Several societies and herd-books are, 

moreover, in existence in various provinces of the peninsula. 

MINERAL MATTER IN FOOD. 

It is not often that much is heard in this country of the 

subject of supplying farm stock with mineral matter in their 

food, but the advertisement columns of foreign periodicals show 

that a considerable trade is done in such forms of nutriment on 

the Continent. The most important mineral ingredient of food 

is believed to be phosphate of lime, and Dr. Schenke, of the 

Agricultural Research Station of Breslau, has contributed a 

useful abstract of the results of its use to the Landw. Versuchs- 

Stationen for the current year. 

Se SS tS tssessniusneananese eres 
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It seems to be generally agreed that the most suitable form of 

phosphate to introduce into the food of animals is precipitated 

phosphate. This is a bye-product of glue, gelatine, and similar 

works, where bones are treated with sulphuric acid, the 

phosphate thus rendered soluble being subsequently precipi- 

faced «by the addition- of lime, after which it-1s dried. The 

resulting product contains usually between 30 and 40 per cent. 

of phosphoric acid, or, calculated as tricalcium phosphate, say, 

65 to 85 percent. In point of fact, most of the phosphoric acid 

is in the form of dicalcium phosphate, a substance insoluble in 

water, but readily soluble in the gastric and other digestive 

juices of the stomach and intestines. 

The most scrious impurities are likely to be sodium fluoride 

and arsenic, but it is seldom that either appears in dangerous 

quantities, though they should always be tested for where 

precipitated phosphate is to be given to stock. It is recognised 

that the most rational way to keep animals supplied with 

phosphates is to give them food that naturally contains a 

sufficient amount. But where a deficiency manifests itself in 

the appearance of rickets, and similar weakness of the bones of 

young stock, the artificial supply of phosphates becomes of 

importance. Deficiency in phosphates and other mineral matters 

is most likely te occur where animals are chiefly getting roots 

and meal, and where their drink consists of soft water. It is 

recommended that pregnant sheep and swine be given daily 

about 4 0z. and mares and cows about 14 oz. of precipitated 

phosphate, the object being to strengthen the skeleton of the 

unborn young. 

From the time of weaning until about full-grown, foals and 

calves may be allowed } to $ oz., and lambs and pigs about half 

as much per day. | 

It is now many years since Lawes and Gilbert demonstrated 

by experiment the importance of digestible mineral matter in 

the food of animals, but the subject might again usefully engage 

attention. 

IMPORTATION OF LIVING PLANTS: INTO GERMANY. 

Inquiries have been addressed to the Board of Agriculture as 

to the conditions under which living plants can be imported 
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into Germany from the United Kingdom. German legislation 

formerly absolutely prohibited the importation of such plants 

from countries which have not adhered to the International 

Phylloxera Convention, among these being the United King- 

dom; but, by a decree of April 7th, 1887, living plants not 

coming under the category of vines may be imported into 

Germany from countries which are not participants in this 

Convention under the following conditions :— 

The plants can be imported only through certain Customs’ 

Houses, including those at the ports of Flensburg, Danzig, and 

Stettin. | 

The plants must be tightly packed, but in such a way as to 

allow an easy inspection both of themselves and of their packing. 

The plants will not be admitted until they have undergone an 

examination, made at the expense of the consignee, which 

proves that there is no suspicion of phylloxera. Specialists are 

appointed by the Imperial Chancellor to carry out these exami- 

nations. 

The consignor of the plants must send a declaration with the 

consignment, by which he either binds himself to bear the costs 

of the examination or commissions the consignee, or a repre- 

sentative of the latter, with full powers to pay such costs. 

Should this declaration not be provided the consignee is notified 

of the fact, and should he send no reply within a certain period 

the consignment is destroyed. 

Should any portions of vine plants be found in the packing: 

the authorities may either destroy or send back the whole con- 

signment. The costs of examination amount to two marks 

(two shillings) per hour up to a total sum of twelve marks 

(twelve shillings). Under certain circumstances these charges 

may be increased or reduced. 

PRIZES OFFERED BY RUSSIAN GOVERNMENT FOR 

MILK STERILISERS. 

The Board of Agriculture have received information through 

the Foreign Office that the Russian Department of Agriculture 

has notified its intention of offering two prizes of 1,500 and . 
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500 roubles respectively, at an exhibition to be held in the 

Agricultural Museum at St. Petersburg, commencing on 2nd 

April, 1904, for the best milk sterilising apparatus, chiefly for 

skim milk. 

Intending competitors must signify their intention of entering 

to the Department of Agriculture at St. Petersburg not later 

than the 28th February, 1904. 

The prizes will only be awarded to apparatus suitable for 

small dairy farms, capable of dealing with 43 to 54 gallons 

of milk per hour, heated to a temperature of not less than 

70 degrees Centigrade, which can be raised by means of steam 

at half atmospheric pressure, or by hot water to 100 degrees 

Centigrade if necessary. 

The apparatus must, in addition to being furnished with a 

stirring appliance for the warmed milk, be of simple yet solid 

construction, and capable of being worked by one person. It 

must also serve in an equal degree as a steriliser and warmer 

for milk and cream, and be furnished with special appliances 

for regulating the temperature, not only by means of a regu- 

lator for the passage of the milk, but also by means of one con- 

trolling the supply of steam or hot water. 

BRITISH BREEDING STOCK IN RUSSIA. 

In a report on the agriculture of the Odessa district of Russia 

for the year 1902, H.M. Consul-General states that some of the 

results of the crossing of native breeds of cattle with British 

shorthorns were shown at Rostov, where there was a large sale 

of cross-bred cattle. Prince Tscherbatof, the President of the 

Imperial Agricultural Society, interests himself greatly in this 

matter, and a movement is on foot to supply peasants with the 

services of good class bulls, which would very generally be 

imported from the United Kingdom or Germany. At the 

Rostov market 12 British shorthorn bulls fetched 5oor. each 

(£52 Ios.), and half-bred Kalmuck-and-shorthorned one-year- 

old bulls sold freely at from 1oor. (410 10s.) to 350r. (436 158.), 

the latter price being given for a one-year-old cross-breed by the 

well-known British bull “ Saturn.” 
| 7 
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At the Elizabetgrad Exhibition much attention was attracted 

by two pair of enormous cross-bred shorthorn (British) and 

Ukrainsky draught oxen. They caused admiration and sur- 

prise, for in Russia shorthorn crosses are held to be unsuitable 

for draught. Each of these pairs proved themselves able to 

draw a weight of 400 poods (about 6§ tons) on level ground. 

Shropshire rams are increasingly bought for crossing with 

merinos. The resulting two-year-old wethers command better 

prices than the pure merino wethers, which give less and poorer 

mutton. The local price in South Russia and the Caucusus is 

7r. to 7r. 50c. (14s. 7d. to 15s. 8d.), and, when sold in spring, 

delivery is generally arranged for September. 
| Foxezgn Office Consular Reports, No. 2,997, Annual Series. | 

AGRICULTURAL CO-OPERATION IN GERMANY. 

During the last ten or fifteen years the German agricultural 

co-operative societies have considerably increased in number. 

They were originally founded on the principles laid down by 

Schultze-Delitzsch and Raiffeisen, and are distributed partly in 

the towns, partly in the country districts. 

Of the total number of co-operative societies in Germany, 

which amounted to 16,500 in 1900, the agricultural societies 

formed 12,736, or 77 per cent.; in the year 1602 ae neures 

were respectively 4,975 and 59 per cent. out of 8,400. 

The following table shows the nature and distribution of the 

different co-operative societies for agricultural purposes :— 

‘Number and Distribution. | 

Description of 
Agricultural Co-opera- | Objects. oe : | Other | 

ve ORIEL: | Prussia. German 
States. 

Savings and loan banks | 4,455 3,899 Financial matters 
Purchasing societies ... 426 578 Purchase of artificial manures 

and fodder stuffs, coals, 
machinery, tools, &c. 

Productive and selling 553 116 Contain many branches :— 
societies (a) Sale of seed, fruit, vege- 

tables, and produce of al! 
kinds ; (4) silo societies ; (c) 
the German Spirit Syndi- 
cate ; (d) sale of cattle. 

Dairy produce societies I 261 421 Production and sale of dairy 
produce, 
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A study of the distribution of the co-operative societies 

shows that they thrive best in districts where small holdings are 

predominant. For small farmers and peasants with independent 

holdings they seem to be of great value, as they free them from 

the hands of middlemen and from the influence of usury. 

| Foreren Office Report, Miscellaneous Series, No. 594.| 

The Board of Agriculture have made arrangements with the 

Committee of the National Physical Laboratory for the exami- 

nation of the Lister-Gerber milk testing 

Verification of apparatus; and the Committee of the 

Bete Bee OE 5 boratory “are now prepared to receive Milk Testing ) Dich , 
Apparatus. for the purpose of verification, the pipettes, 

measuring glasses, and test bottles used in 

the Lister-Gerber and other similar methods of testing milk. 

Standards of accuracy have been laid down, and all instruments 

which pass the test will be marked with the Laboratory monogram. 

The fees which will be charged are as follows :—Test bottles, 

or pipettes with one mark, 6d.; measuring glasses with one 

mark, 9d.; graduated pipettes tested at five points, Is. 6d. ; 

and measuring glasses tested at five points, 1s. 9d. Half these 

fees are charged in the case of instruments failing to reach the 

required standard. Copies of the regulations for the examina- 

tion of such testing apparatus can be obtained upon application 

to the Director, National Physical Laboratory, Bushy House, 

Teddington. 

Inquiries are frequently made as to the possibility of culti- 

vating the ginseng plant (Arata quinguefolza) in England, and 

it is accordingly thought desirable to state 

Eyvelion Of that all attempts made with it at the Royal 

ee Gardens, Kew, have so far met with failure. 

Mihere:i is, no doubt, a good market at present for the dried root ; 

but ginseng plants are most exacting in their requirements, and 

it is evidently a very intractable plant, quite unsuited to ordinary 

agricultural or horticultural methods. Vs 
WW 2 
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The Board of Agriculture are informed that the Governor of 

the Cape Colony has issued regulations prohibiting the intro- 

) duction into that Colony, except by sea 
TE ean 5 or by post, al trees, plants, and portions 

Cape Colony. thereof, ¢g., cuttings, roots, tubers, and 

bulbs ; and of fruit of all kinds grown else- 

where than in South Africa. It is, moreover, absolutely forbidden 

to import grape vines or any portion or fruit thereof; and, 

from January Ist, 1904, peach stocks and peach stones, After 

that date, the importation of any fruit tree or portion thereof 

(with the exception of fruit, seed, seedling stocks for budding 

or grafting purposes, and blight-proof stocks for apples) will be 

allowed only by special permission from the Minister for Agri- 

culture at Cape Town. No permit will be granted for the 

introduction of more than ten trees or one hundred cuttings 

of any one variety ; nor will permits be issued for more than an 

aggregate of one hundred trees, or one thousand cuttings, to 

any party during one year. Imported plants, fruit, and their 

packages will be officially examined, and trees and woody 

plants will be fumigated before delivery to the consignees. 

The plants must be disinfected or destroyed if found infested 

with any injurious insect or plant disease. The regulations do 

not apply to any consignment imported in bond for places. 

beyond the borders of the Colony, or to canned, dried, or other- 

wise preserved articles in which there is no longer any plant 

life. Any person contravening these regulations is liable to 

a fine or imprisonment not exceeding £100 or six months. 

respectively. 

Section I. of the Revenue Act, 1903, provides that molasses. 

imported into Great Britain or Ireland shall not be liable to 

duty under Section II. of the Finance Act, 

Exemption from joo1, if it is to be used solely for the 

i a ae purpose of food: for stock, and such 

Stock. conditions are complied with in respect 

thereof as to proof, security, and otherwise 

as may be imposed by the Commissioners of Customs for the 
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purpose of protecting the Revenue. An allowance at the rate of 

one shilling per hundredweight shall be made to a refiner on 

molasses produced in Great Britain or Ireland from sugar on 

which duty has been paid on importation, if the molasses is to 

be used solely for the purpose of food for stock, and such 

conditions are complied with in respect thereof as to proof, 

security, and otherwise as may be imposed by the Commissioners 

of Customs or Commissioners of Inland Revenue as the case 

requires for the purpose of protecting the Revenue. 

By an Order in Council dated Ist August, 1903, the 

Q tj 3 quarantine period for cattle imported into 
uarantine on ran 

9 Canada from Great Britain, Ireland, and Cattle 
Imported into the Channel Islands is reduced to sixty 

Canada. days from the date of shipment. The 

quarantine period was formerly ninety days. 
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HARVEST: AND CROP REPORES: 

WHEAT CROP IN INDIA, 

The “ Final General Memorandum” on the wheat crop of 

1902-3 states that the total acreage under wheat was rather 

less than in the previous season, viz., 22,775,160, as com- 

pared with 23,447,089 acres, but the yield was greatly above 

that of the preceding year, and also above the average. 

The yield proved best in the three most important districts 

of Punjab, the United Provinces (Agra and Oudh), and 

the Central Provinces ; while the more southern districts, where 

the amount of wheat raised is much less considerable, generally 

had a deficient harvest. The acreage and production in the 

different districts are shown in the following table :— 

Average Pro-| 
Prosnce Area in Production | Production | duction of | 

i 1902-3. in 1902-3. | in 1901-2. preceding teni 
| years. 

| Acres. Tons. Tons. Tons. | 
Punjab: 3. i Jos le gL LA7OO 2,389,897 1,846,332 1,913,55¢ 
North-West Frontier ... | 822,900 234,594 159,279 = 
United Provinces 6,926,164 2,972,497 2,401,940 2,047,785 
Bengal ... ae: 1,445,900 501,100 391,500 493,100 
Central Provinces 2,272,482 666,040 571,040 480,553 | 
Bombay .. 1,617,891 502,508 179,034 507,293 _ 
Sind 301,648 68,53¢ 109,009 143,409 — 
Berar. 216,955 17,498 6,180 45,244 | 
Hyderabad 508,760 43,215 38,353 559317 | 
Rajputana 774,743* 180,300* 103,869 299; 309 
Central India 770,894* 198, 140* 256,214 315,919 
Mysore ... Ree 531 256 300 

Total 22,775,160 7,774,051 6,063, 506 6,301,840T | 

Leonenenninnnnnimemmemensismmcsmmenmeeesesteaantices emcee eee 

* Incomplete. + Excluding North-West Frontier. 

CROPS IN THE UNITED STATES. 

Preliminary returns as to the wheat crop of the United States 

indicate that the area sown with spring wheat was about 

17,257,000 acres, a/ decrease’ of 3604;000 acres, or 2a er cent. — 

eeeeietiadiaeseenmeenetiee renee ee 
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from the revised estimate of the acreage sown last year. Of 

winter wheat the yield is put at about 410,000,000 bushels, or 

an average of 12°4 bushels per acre, as compared with 13°8 

bushels last year. 

The area under maize has been estimated to be about 

89,800,000 acres, a decrease of about 4,200,000 acres, or 

4°5 per cent., from the area planted last year. 

The area under oats has been estimated at 27,732,000 acres. 

CROPS IN FRANCE. 

The official reports on the condition of crops in France in- 

dicate that there was considerable improvement in the prospects 

of the corn crops during the month of July. In the majority of 

the departments the condition was described as “good” or 

“fairly good,’ the reports as regards wheat and spring oats being 

generally rather better than those concerning rye, barley, and 

winter oats. 

Clover and grass, and potatoes had also improved, and were 

described as “good” or “fairly good.” Beetroot was mostly 

only “fairly good” ; while the condition of apples was nearly 

everywhere either poor or altogether bad. 

CROPS IN HUNGARY. 

Estimates of the Hungarian corn harvest, issued on August 

15th last, give the following figures of area and production this 

year :— 

Crop. Area. Production. | Yield per Acre. 

. Acres, Bushels. _ Bushels. 

Wheat oF ae ie 8,023,000 149,246,431 18°6 

| Rye and Mixed Corn —°... 2,087,279 44,937.350 16°7 

: Barley a ae a 2,531,292 57-787,557 22°8 

| Oats hee ss “a 2,432 460 66,157,863 272 
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Board of Agriculture—Annual Reports of Proceedings under the 

Diseases of Animals Acts, &c. [Cd.1520.| Price 11d. 

This volume contains a review of the proceedings of the 

Animals Division of the Board in the form of reports by the 

Chief Veterinary Officer and by the Assistant Secretary in 

charge of that Division. It also contains a list of the Orders of 

the Board in force on January Ist, 1903, and statistical tables 

relating to the number of animals in Great Britain, the number 

of animals imported from Ireland, the number of animals im- 

ported from foreign countries, diseases amongst animals in 

Great Britain, and the international trade in animals. 

Mr. Cope devotes a considerable part of his report to a review 

of the investigations which have been made into the cause, 

propagation, and means of transmission of the various con- 

tagious and infectious diseases of animals. The subject 

is, he points out, one of special. interest, beeausemd |) tae 

measures adopted for the suppression of contagious diseases of 

animals are necessarily based upon a knowledge of the laws 

which regulate the spread of those diseases. He then 

proceeds to examine the question in relation to each of the 

diseases dealt with under the Diseases of Animals Act of 1894, 

namely, cattle plague, pleuro-pneumonia, foot-and-mouth dis- 

ease, sheep scab, sheep pox, swine fever, anthrax, glanders, and 

rabies. The remainder of the report is devoted to a review of 

the diseases of home stock during the year 1902, with special 

reference to the outbreak of foot-and-mouth disease which 

occurred in Kent in the spring of that year. A short account 

of the experiments which have been made with regard to the 

use of mallein as a diagnostic in glanders and the question of 

whether or not it possesses curative properties [Cd. 1396] is also 

given, The outbreak of foot-and-mouth disease in the United 

States of America is also discussed. 
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The report of the Assistant Secretary relates more particularly 

to the executive action taken by the Department in connection 

with the diseases which are directly administered by the central 

authority, and the precautions taken to guard the country from 

the introduction of diseased animals. The reasons which 

weighed with the Board in taking action in any particular 

direction are set forth, and the effect of the policy adopted 1s 

discussed. The steps taken to prevent the spread of foot-and- 

mouth disease, should it have appeared in any of the cargoes 

from the New England States, are described. In connection 

with the prohibition of the importation of animals from Argen- 

tina on account of that disease, figures are given showing that the 

total amount of beef and mutton imported from that country 

was, in 1902, about 7 per cent. greater than in 1899 (prior to 

prohibition), and it is also shown that the predominant factors in 

the rise of the price of meat in Great Britain were the shortage of 

the supply from the United States, due largely to the failure of 

the maize crop the year before, and, in a lesser degree, to the 

shortage of the supply from Australia, due to the continued 

drought in that continent. A large portion of the report is 

devoted to the discussion of the position as regards swine fever, 

which was, at the close of the year, unusually favourable, the 

figures for 1902—1,688—showing a decline of 252 outbreaks as 

compared with the lowest figures previously recorded. The 

improvement had become apparent in the summer months of 

the year under review, and the Board determined to recommend 

to all local authorities the adoption of well-considered regu- 

lations designed to protect their districts from the risks which 

would follow the importation of diseased swine, regard being 

had to the particular requirements of the locality. The form of 

regulations suggested is printed as an appendix to the report. 

As examples of the good effects to be expected from the 

adoption of such regulations, the experience of the counties of 

Cheshire, Somerset, and Wilts are quoted. The swine fever 

position is graphically shown by maps relating to the years 

1900, 1901, and 1902, and a table is given in the appendix 

showing the number of outbreaks of swine fever in each county 

of Great Britain during each year from 1894 to 1902. In connec- 

tion with sheep scab, the powers possessed by local authorities 
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under the existing Sheep Scab Order are emphasised, and the 

statistics of outbreaks for the year, accompanied by maps 

showing graphically the position for three years, are given. A 

summary of the cases of rabies whicn occurred in Wales during 

the year is included in the report, particulars are given as to the 

special precautions adopted in connection with rabies in that 

country, and the operation of the Muzzling and Control of Dogs 

Order and its effects are discussed. Some paragraphs are 

devoted to the casualties in the carrying trade of foreign and 

Irish animals, in which are included tables showing the number 

of animals carried from various countries and the number lost. 

The statistical tables included in the volume will be found to 

be of considerable interest to agriculturists. 

Local Authorities (Acquisition of Land). |H.C. 182.| Price 4d. 

This return shows the extent to which local authorities in 

England and Wales utilised their statutory powers for the 

acquisition of land for allotments, small holdings, and other 

purposes between the 24th June, 1897, and the 31st March, 

1903. 

The extent of land acquired for allotments was 3,783 acres, 

the number of tenants accommodated being 12,730. Of this 

area, 290 acres were purchased and 3,287 acres hired by agree- 

ment, while 207 acres were compulsorily hired. Local authori- 

ties in Norfolk displayed greater activity than those in any other 

county in acquiring land for allotments, the area acquired being 

783 acres, or more than four times the amount in any other 

county. In each of the counties of Berks, Hereford, and York, 

North Riding, less than 5 acres were acquired, while in Hunting- 

donshire, Rutland, Westmorland, and eight Welsh counties 

no land was acquired for allotments. 

Only three county councils and one county borough availed 

themselves of their powers to acquire Jand for small holdings, 

54 acres being purchased and 46 acres hired for this purpose. 

The total area of land acquired by parish councils for 

purposes other than allotments amounted to 711 acres, of — 
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which 437 acres were for recreation grounds, 140 acres for 

sewage farms, and 123 acres for burial grounds and cemeteries, 

Local Authorities in Scotland (Technical Education), 1901-2. 

[77.C. 159.).. Price 74a. 

This return indicates that the total amount of the residue 

grant paid to county councils, burgh councils, and commis- 

sioners of police burghs, in Scotland, in respect of the year 

1900-1 was 479,449, of which 456,110 was allocated to pur- 

poses of technical education, and £23,339 to the relief of rates, 

Out of the 33 county councils 22 applied the whole of the grant 

to technical education, and 7 a part of it, while 4 applied the 

grant wholly to the relief of rates. Of the 206 burghs and 

police burghs, 54 applied the whole and 73 a part of the residue 

grant to technical education ; 79 applied the whole to relief of 

rates. 

No amount was applied to the building or maintenance of 

science and art schools, art galleries, or museums out of the 

local rate under the Public Libraries Acts. The total amount 

available for purposes of technical education during the year 

1901-2, including balance in hand, contributions under Sec- 

tion 2 (5) c. of the Education and Local Taxation Account 

(Scotland) Act, 1892, bank interest, &c., was £77,733, and the 

total amount expended was £58,407, of which 413,577 was 

handed over to Secondary Education Committees. 

Lechnical Education (Application of Funds by Local a sulanay 

fiz: 2008) Pace 15s 3c! | 

This return shows the amount spent on technical education 

by local authorities in England and Wales—with the exception 

of five which have made no return—during the year 1901-2. 
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Particulars are also given of the amounts raised by loan on the 

security of the local rate under the Technical Instruction 

Act, 1889—mainly for the erection of science, art, and technical 

schools. 

The total amount of the residue grant received under the Local 

Taxation (Customs and Excise) Act by the councils of counties 

and county boroughs in England (excepting the county of 

Monmouth) was £855,258, of which £817,970 was appropriated 

to educational purposes, and 437,288 to the relief of rates. Of 

the 49 county councils, 41 applied the whole of the residue to 

technical education; and of the. councils of the 64 county 

boroughs, 59 devoted the whole to the same purpose, Many 

counties, boroughs, and urban districts also devoted money 

raised by rate to technical education. 

The total amount expended on technical education during the 

year was £1,008,948. 

The total amount of residue grant paid to the 13 county 

councils and the councils of the 3 county boroughs in Wales 

and Monmouth was 441,042. These local authorities devoted 

the whole of it to intermediate and technical education, and the 

councils of 8 counties, 3 county boroughs, 4 boroughs, and 8 

urban districts made grants out of the rates under the Technical 

Instruction Acts. The total amount expended on technical 

education under the Technical Instruction Acts during the year 

was £48,451. 

Ireland: Report of Proceedings under the Diseases of Animats 

Acts for the year 1902. [Cd. 1583.| Przce 64d. 

During the year 1902, Ireland again enjoyed complete im- 

munity from pleuro-pneumonia and foot-and-mouth disease. 

Glanders or farcy was reported in 10 instances, as compared 

with 5 in 1901, while the number of cases of parasitic mange 

was 161, or 13 less than in 1901. No outbreak of anthrax was 
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recorded, the number of outbreaks of this disease having been 

only 2 in each of the previous four years. 

The outbreaks of sheep scab reached a total of 613, which 

was 68 in advance of the previous year’s figures. Swine fever, 

on the other hand, decreased from 220 cases in 1901 to 166 

cases last year. 

There is good ground for hoping that rabies has been 

eradicated from Ireland, no outbreak of this disease having 

been confirmed since April, 1901. 

British Museum (Natural History}—First Report on Economic 

Zoology. By F. V. Theobald, M.A. 

This contains a series of reports made by the Natural History 

Department of the British Museum on Economic Zoology 

during 1901 and 1902. In an introduction the Director of the 

Museum gives a classification of animals from the point of view 

of their utility, whether captured or bred for food or other pur- 

poses, and injuriousness to man, either directly or indirectly by 

causing disease in stock and destroying crops, &c. 

The first part ofthe report deals with the work perforthed, for 

the Board of Agriculture, under the arrangement by which the 

Natural History Museum acts as their technical advisers upon 

zoological questions. To assist the Director in this work Mr. 

Theobald has been, since 1901, employed by the Trustees of the 

Museum, with the view of furnishing scientific information upon 

economic zoology generally. The greater number of questions 

referred to the Museum by the Board during the period related 

to insects and other pests of crops, among others eelworm and 

frit fly in oats, beetles and larvz on roots, chafer beetles, leather 

jackets, wireworms, the Colorado beetle, millipedes and centi- 

pedes, mustard beetles, various insects on fruit trees, land bugs 

on chrysanthemums, ants, maggots on cabbages, furniture 

beetles, clothes moths, beetles in bacon, weevils in stored corn, 
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tapeworms in sheep, &c. The majority of these reports, when 

of general interest to agriculturists, have been already published 

either in full or summarised in this /ournal. 

Four leaflets on insects were prepared and 31 were revised by 

the Museum for the Board. 

Numerous correspondents wrote directly to the British 

Museum for advice on various subjects, and the replies to these 

form the second part of the report. Among these are reports on 

mosquitoes at Blackheath, horse worms, depluming scabies in 

fowls, various insect pests on fruit trees, flowers, forest trees, &c. 

This section also includes a detailed report on the various species 

of daddy longlegs, or crane flies. 

The information supplied to the Foreign and Colonial Offices, 

which forms the third section of the report, comprises amongst 

other subjects correspondence concerning the tsetse fly, white 

ants and locusts in the Soudan, the marine resources of the 

West Indies, and the Ceylon Pearl Fisheries. 

In connection with the work on economic zoology, it may 

be pointed out that there are on exhibition at the Natural 

History Museum numerous cases illustrating the life history of 

various animals important to man, including models showing the 

injury caused to farm and fruit crops by insects, &c. 
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The returns received from the twenty-one places in Great 

Britain scheduled under the Markets and Fairs (Weighing of 

Cattle) Act, 1891, in the second quarter of 1903 show that the 

number of cattle entering the markets was 328,675 as compared 

with 336,829 in the corresponding period of 1902. There was 

a rather considerable decrease in the number of sheep exposed 

for sale in these markets, the total being 120,000 less than in 

1902. : 

2nd 2nd 
Animals. Quarter, Quarter, 

1903. 1902. 

CADELE : No. No, 
Entering markets 328,675 336,829 
Weighed 45,014 44,348 
Prices returned ce 38,573 36, 332 
Prices returned with quality distinguished as 31,420 29,158 

SHEEP : 
Entering markets 1,067,715 1,187,169 
Weighed . ae 11,207 13,018 
Prices returned with quality distinguished de 8,196 9,240 

SWINE : 
Entering markets 115,034 100, 108 
Weighed bet 922 840 
Prices returned with quality distinguished a, 906 840 

The percentage of cattle weighed was somewhat higher 

than that recorded in the corresponding quarter of last year, the 

increase being chiefly due to the larger proportion of animals 

returned as weighed at Shrewsbury. For the first time since 

1900, use appears to have been made of the: Weta ones ge at 
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York Market, although only in the case of 44 cattle and 87 

pigs. 

The weighing of sheep is practised to only a small extent at 

a few markets, but it is to be noted that in the quarter under 

review 1,059 sheep were returned as weighed at Wakefield. 

As on previous occasions, a sufficient number of complete 

returns, showing both the price and quality of cattle weighed, 

were obtained from thirteen markets, and from these the 

average prices shown in the table below have been calculated. 

INFERIOR Goop PRIME 
or or < or 

Third Quality. Second Quality. First Quality. 

PLACES. 
Price Price Price | Price Price | Price 

Number.| per per Number.} per per | Number.| per per 
Stone. | Cwt. tone Cwt. Stone Cwt 

Se 2-4| San Wa. iG A Aims ape a ar a 
Carlisle | 22713 53/27 8) 266) 3 10} 30 8 1,782 | 4 53) 35 

Leicester eS — Bae 7 19:| 3~9 |.30 -Ol@ Too ea 7a acoan 

Leeds aan — | — 298 |-4 Oz) 32" 2. a7ned © S36 

Liverpool...) 104 | 3 53] 27 8| 131 | 3 11%] 31 10] 571 | 4 68] 36 6 

London ae 61 3 7 | 28S)" 15L | A 5s 35 LO!” Oey te somes 

Newcastle...| — = == 63 | 4 2%] 33 10) 1,284 4 72| 37 

Shrewsbury 164 | 3 114/31 8) “go8 | 4 43/35 Aol aosaleesn| a7 

Aberdeen ...| 1,411 | 3 43] 26 10 1,851 | 4 33) 34 6] 2,256] 4 73| 36 10 

Dundee 630 | 3 23] 25 10] 1,359] 4 331 34 2) 797] 4 73| 37 

Edinburgh...) — = — | 2,979 | 4 5%].35-10] 221 | 4 63] 36 2 

Falkirk ...|. 99 | 4 14] 32 10] 378 | 4 53/35 6| 459) 4. 8 | 37 

Glasgow 237.| 4 44| 34 Io} 689 | 4 54%|-35 Io} 2,098 | 4 7a] 37 O 

Perth 328 | 3 1o#| 31 2) -965'| 4 33;.34 4) (70044 7 | 36% 

Comparing these prices with those given in the corresponding 

table published last quarter, the figures, it will be observed, 

show a considerable reduction in practically every instance. 

Taking the returns from England and Scotland together, the 

trend of prices for each month of the present year is shown in 

the following table, and may be compared with the rates prevail- 

ing in the same months of 1902. 
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; Prime or First Quality. | Good or Second Quality. 

Months. | 

1903. 1902. 1903. 1go2. 

Per cwt. Per cwt. Per cwt. Per cwt. 
Spare Sepals Seas Saas 

| January... oe ge 37 O BOLe2 36 2 34 6 

February ... bg es 37° Oo 201.4 35. O 34 6 

March ‘ae hee ois 37° O 36 4 357A 34 6 

Apmil sae re ie BIN 2 27a Xo Bhi 2 BE 10 

May... me te co 36.2 8: 39 8 34 6 37 A 

June sa ace gee 36 8 42 8 34 10 dO: 4 

uly... se ie: oe 27. @ AY “4 34.10 , | 39 8. 

There appears to have been on the whole no such striking 

variation in values during the present season as marked the 

summer months of 1902. Second quality cattle fell to 35s. in 

February, and the fluctuations since then have been unim- 

portant. First quality cattle show similar characteristics, the 

variation over the first seven months of the present year not ex- 

| ceeding Is. per cwt., whereas in 1902 the maximum and mini- 

~mum prices in the same period differed by no less than 6s. 6d. 

per cwt. | 
The sale of fat cattle by live weight at an agreed price per 

stone or per cwt. was only reported from six markets in regard 

ta 2,527 cattle, ne majority of these transactions taking: place 

at Glasgow. 

A number of store cattle were also reported to have been 

weighed during the second quarter of 1902, and prices were 

furnished in respect of 6,414 head.. Nearly the whole of these 

were reported from Shrewsbury, and comparing the returns 

received from this market with those for the corresponding 

period of 1902, it would seem that rather higher prices were 

realised in 1903, the value of second quality animals being re- 

turned at 36s. Iod. as against 35s. 6d., while for first quality 

cattle gos. 2d. per cwt. was obtained as against 395. 6d. per cwt. 

in 1902. 

The table giving the usual particulars for the quarter is 

appended, ; 
x 
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CATTLE, SHEEP, AND SWINE entering the Markets and Marts of 

the undermentioned Places, with the Number Weighed, as returned 

%y the Market Authorities in the SECOND QUARTER of 1908, under 

Le Markets and Fairs (Weighing of Cattle) Act, 1891 (54 Boe 55 

v (etc; JO). 

Cattle. Sheep. Swine. 

Total Number Total Num- |} Total Num- 

PLACES. Number | gg | Weigh’d || Number |" ,g ee Number |. 5-3 We'd 
entering co for entering on g entering | .o & for 

ine Scot |) eat oe Be | toch Wl ap the...| Soe |aedtien ube Zz Pues Maisets Zz Bue ae As Prieee 

Marts. given. Marts. yo Marts. Bi 

ENGLAND. No. No. No. No. No. | No. No. | No. | No. 

Ashford oe 3,573 35 — 235052|) == ares 5805) alias 

Birmingham ... 6,095 — -- 1A ee — 555510) — oie 

Bristol... ae 21,936 — — 26,198} — = — |— | —| 

Carlisle ae) 20,140) 923275) 23275 66,124, — os 33420), —. || 

Leicester ae 18,374 299 275 17,391| — -- 1;708| eee 

Leeds <.- 500 10,261 869 869] 39,420] 998) 998] — | — | — fj 

Lincoln Bis 3,108) — — 19,969} — — 4,075} 55} 55) 

Liverpool Si 7,798 806 806|| 89,588] 1,878] 1,878 148 I 

London a) 13,355} 2,836 9841! 147,070) 25193) = Ilo) — | — 

Newcastle-upon- 
Tyne oe PATADH 15847) ELSA 7 7a RES | Van 8,838] 615) 615 

Norwich es 37,413 87 76 45,522| — a 8,395) — |= 

Salford ee 21,906 533, — 151,458] — — 522) ——" lee 

Shrewsbury ... 21,035} 9,913| 6,901|| 18,846) — == 9,624] — x= | 

Wakefield... 17,210] 835 130] 53,469] 1,059] 293|| 2,674] 76] 60) 

Vork. ice ae 28,497 44 44|| 21,742) — — 1,705, 87) 87 

SCOTLAND. 

Aberdeen... 12,506] s,scol 5,559|| 42,739] 4,267| 4,267|| 3,670, — | — | 
Dundee Lae 55513| 2,806) 2,806 6,368} 431] 431 354). ee 

Edinburgh... 16,908|  7,492| *3,305|| 70,371 30| — .|| 2,413] — | —4 

Falkirk dee 3, 308 936 936 2,013] — a 21| —— 

Glasgow we 15,131] 3,893] 3,024]! 68,250 16] — 1,512) — | — | 

ering. ae 20,087} 5,049] *2,083|| 62,738] 329] 329/| 3,910; 88) 83) 

Tora for 
ENGLAND ... |} 255,162] 19,879] 13,707|| 815,236| 6,128] 3,169||102,654| 834) 818 

TOTAL for 

SCOTLAND ... || 73,513] 25,735] *17,713|| 252,479] 5,073] 5,027|| 12,380] 88 88 

Total --- || 328,675] 45,614] *31,420||1,067,715/11,201| 8,196]|115,034 922 goo 

| SS EE RE TS 

* Prices for 4,187 cattle in addition to the above were quoted from Edinburgh and for. 

2,966 cattle from Perth, but without distinguishing the quality. 

es 

ee 
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PRICES OF MEAT, CORN, AND DAIRY PRODUCE. 

AVERAGE PRICES of DEAD MEAT, per 8 lb, at the LONDON 

CENTRAL MEAT MARKET, during the Second Quarter of 1903, 

and during the Months of June, July, and August, 1903. 

(Compiled from the prices quoted weekly in the “Meat Trades’ 

Journal.) 

DESCRIPTION. | ee JUNE. JULY: AUGUST. 

BEEF :— TN Meee THAIS Ae \ Ss be Ineo Sunt Mall See ce AS: 

Scotch, short sides | 4. 2to2i6)| 4 3tO 4.97) 4, iS to qiSicqa atog 7 

a long sides BULK 84, Wi) 3el09:4- 2-1At 10), 4 2 — 

English... 3. Qh553 1118 8 ss 3v ET 3. 18° ,53 10130-7553), 10 
Cows and Bulls 2 1;,3 2 2 0;,3 0)|2 5 23 O 2 35 3 

American, Deptford killed 3, G43. 813 3 293 63.0453. 3) 3 <5" 43 28 

is Birkenhead killed... ||3:° 5553 7/3 2353 5/3 4.53 7/3 453 7 

Argentine, Deptford killed ... |} 2 10,,3 4/2 85,3 1 = aoe 

American, Refrig. hind-quarters|| 3 7,,3 9/3 73 9/3 8,,3 11/3 8,,3 10 

op pi tore-quarters||.2 64,2 38/2 25,2 4/2 4552 6/2 25,2 4 

Australian, Frozen, hind-quarters||2 7,,2 8 — == = 

ae ss) tore-quarters 2) 3i,, 2+ 4 ae = — 

iver Plate; °,,. hind-quarters||2 I1,, — |2 11}5,.— |.2:10,,. —.|2 10,,) — 

a », fore-quarters ||:2 3,, I1l,,2 O;I 9,;, I 8,,°— 

MeveZealand,’.., hind-quarters || 3° 0,3 1/3 L..3. 3|.2.10,,2:11|)2.9,,2 10 

4 peetOre-quarters:|||2.-/37,5 2 (4-20.05, —2 |b Oy, —= | 0-855, % 

MUTTON :— 

Scotch ... | APE Ove h SAO: 5.05 “Sta a Ove A. ae iQhes ic 
English Ae Avera OUP Ar c2ishGul Onli Ay Ors 4 ro igen? soa okT 

Ewes Bo Fraid OB) Oley Sp1O'3.) 2753" 8") 37) 785, At 

Continental . — — Bann, Sug — 

New Zealand, Frozen... Dee PuMl V2 eOneere Tlie sla. O | Zu Obs 2 ont 

Australian, Frozen . iSite ee — — acme 

River Plate, Frozen BEV A er2 GUE ae) Qigs see WL 2 Ste UA TB 2, 

LAMB :— 

English ace Su OMEENNS BB ss On OUP Seo T sah 11) Su53" 5, 19 

New Zealand, Frozen... 21 SH Sot el sas alla Wl s503, O51 (in 4 35.3 | 

VEAL :— 

Best sus Some aA 205, Sila Ais, 4 LL As 7 55:5 

Secondary and middling 3 954 613 954 513 6554 2/3 954 4 

PORK :— 

English, best ... NS MO ates | Bi". 61,519) DIL Sl 165 yi310) 113) Bi, 54.0 
9 Seconds and thirds <2. \P3 3% 3°32." 3° @,, 3. 413 -O5;13e 4413 247 3° 6 
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AVERAGE WHOLESALE :PRICES of CATTLE and SHEEP, per 

8 Ib., sinking the offal, at the METROPOLITAN CATTLE 

MARKET, during the under-mentioned Quarters of 1902 

and 1903. 

CATTLE. SHEEP, 

PERIOD. 

Inferior. | Second. | First. || Inferior. | Second. First. 

oO Syms Ss Suna Si @e So) 1 

2nd Quarter, 1902 2h. 8) A 16 Se ut 3 10 aay 6. 20 

3rd Quarter, Bueay 9] weir) 3 8 5 fe) 5 9 

4th Quarter, ,, 2-9 4 4 5 3.416 5 oO | 5 II 

Ist Quarter, 1903 Bie iD 4 5 ADE 2° AS ea 6.F2 

4 2nd Quarter, §,, 2290 BS ©) ou, Bt ee! 5 9 

AVERAGE WHOLESALE PRICES of BEEF and MUTTON, per 

8 lb. by the Carcase, at LIVERPOOL and GLASGOW, 

during the under-mentioned Quarters of 1902 and 1903. 

PERIOD. 

2nd Quarter, 1902 

Bxd Ouanier,, 

4th Quarter, ,, 

Ist Quarter, 1903 

2nd Quarter, ,, 

G6 Py 

No 

2) 
= 

LIVERPOOL. * 

BEEF. MUTTON, 

A BSCE 1h RED 

Ato 41350 to 5 6 

8454 8/3 445 0 

Berta es ets 
Sep ui Baw, gOr si Oe© 

IO ag 6h By Lo Oy pik © 

s 

4. 

4 

pe: 

3 

4 

1 hg Sq nb g ll aeneee 

GLASGOW.t 

BEEF, ' MUTTON. 

Site 

4to5 8|4 4to6 

Zia 5 SON 

Bi 5 One 

8 

O. 55 Same 

455 8 

8 45 4°10.) 5 2 On neumee 

: 8 2,478) 5 ane 
(a SS  ,  : TD 

* Compiled from information furnished by the Medical Officer of Health, Liver- 
pool. The prices quoted are for Carcases of Animals slaughtered at the Liverpool 

Abattoir, and do not apply to Imported Meat. | 

+ Compiled from information furnished by the Principal of the Veterinary College, 
Glasgow, 
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BERLIN MARKET. 

AVERAGE PRICES of CATTLE, SHEEP, and SWINE (Dead 

Weight) in the BERLIN CATTLE MARKET in the under- 

mentioned Months of 1903. 

OXEN. SHEEP. SWINE. 

MONTHS. nce 

oe Per Cwt. Per Cwt. Per Cwt. 

1903. S240. Se ae Signals 

Mays + °-4, oe oa 61=° 2 62, "9 iy a | 

June 3s he ai 64. II O77 22 47.242 

qualy. = =... ote ete == : — == 

Nore.—The above prices are compiled from the Wholesale Prices quoted in the 
Monatliche Nachwetse tiber den auswirtigen Handel des deutschen Zollgebiets. The 
prices for swine are live weight prices with 20 per cent, tare, 

PARIS MARKET. 

AVERAGE PRICES of CATTLE, SHEEP, and SWINE (Medium 

Quality, Dead Weight), per cwt. in the PARIS CATTLE 

MARKET in the under-mentioned Months of 1903. 

OXEN. CALVES. SHEEP. RIGS: 

MONTHS. SF 

Per Cwt. Per Cwt, Per Cwt. Per Cwt. 

1903 Sens Seed, Sted. Se a 

June a vile ie BA 07, (eye a 77 0 50.2 

July Bae 2 tee 55. Oo 62°41 Tone 5 OL 7, 

August >... Ue eo yee 60)" 3 805-73 61a 

Nore.—The above prices have been compiled from the weekly returns published 
in the Journal d Agriculture Pratique. | 
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CHICAGO. 

AVERAGE PRICES of CATTLE at CHICAGO per cwt. (Live 
Weight) in the under-mentioned Months of 1903. 

Medium to | Good to Choice to 
yee: Good. Choice. Extra Prime, 

Sine Sh. etal WSs me « chy aa Sau Sas 

June Bee sx | 25 UO” tO. 23 12>) 23-21 4Oun2s -O-| 24 To iamnconne 

July ae wet [220 | op 723. 63 923 Sala 24. Onl. 24) (Open Ona, 

August 

_ Compiled from the Live Stock Reports issued by Messrs. Clay, Robinson and Co., 

of the Union Stock Yards, Chicago, Illinois, 

AVERAGE VALUES, per cwt., of various Kinds of DEAD 

MEAT Imported into the United Kingdom from FOREIGN 

COUNTRIES and BRITISH POSSESSIONS in the under- 

mentioned Quarters of 1902 and 1903. 

(Computed from the Trade and Navigation Accounts.) 

BEEF. MUTTON. PORK. 

PERIOD. ——____|_____|______________| Bacon.} Hams, 

Fresh. | Salted.| Fresh. | Fresh. | Salted. 

2nd. Quarter,/1902-.-|\ 43 6 | 31 4 | 38. a |44 I1'|-28 10) 5.3 |, 50no 

3rd Quarter, 4, ---| 43 10 | 33 2] 38 | 

Es 

5 

4th Quarter, a seal VAD I BARIO A ve38) 7 

ESLoQuarier, O03 = ns\4tu OulagA = slg, 8o.5\.44 

OTs (ee) @el No) 

Oo — O [wat Ny \O ni aS (e) 

2nd @uarter, -" 55 eal 16) 12O nes 30 
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AVERAGE PRICES of British Corn per Quarter of 8 Imperial 
Bushels,* computed from the Weekly Averages of Corn 
Returns from the Returning Markets of ENGLAND AND 
WALES, pursuant to the Corn Returns Act, 1882, together 
with the QUANTITIES returned as sold at such Markets, in 
the under-noted periods of the Years 1903, 1902, and I9goI, 

PRICES. QUANTITIES. 
QUARTER ENDED Bey an 

1903. 1902. I9QOI. 1903. | 1902, | IQOI. 

zy Wheat. 

ged Ss as Seo Quarters.| Quarters.|Quarters. 
Wady Day  ¥.. I> 25-2 27 23 26- 3 694,912 | 826,066 | 744,018 
Midsummer ...| 26 II 29 10 27 el 639,441 | 444,639 | 547,737 
Michae]mas | — 30° 2 26.11 — 222,495 | 535,109 
Ghristmas,. ~.:.,!| — 25-0 265 7° || — 754,737 778,686 

Barley 

S32. Seva) |e Siar, Quarters.| Quaréers,| Quarters. 
Lady Day 23.55 26 8 | 25 3 | 975,720 669,251 | 844,616 
Midsummer 22,2 25° 6 wah © 98,961 40,875 53,408 
Michaelmas - 25 1 |) 24-0 — 32,318 | 236,164 
Christmas — 2515 26 8 — 12,040,980 !2,235,441 

Oats 

Send. Se as Seg ds Quarters.| Quarters.| Quarters. 
Lady Day 16 II 20. 3 1720 372,119 | 239,048 230:310 
Midsummer ... 18 oO 226 i 1Q-"3 188,528 88,274 1,172 
Michaelmas ... — an vee: BO! 7 — IOI,130 | 131,023 
Christmas - — [75 0 Lo, 4. a 402,833 | 265,703 

* Section 8 of the Corn Returns Act, 1882, provides that where returns of pur- 
chases of British Corn are made to the local inspector of Corn Returns in any other 
measure than the imperial bushel or by weight or by a weighed measure, that officer 
shall convert such returns into the imperial bushel, and in the case of weight or 
weighed measure the conversion is to be made at the rate of 60 imperial pounds for 
every bushel of wheat, 50 imperial pounds for every bushel of barley, and 39 imperial 
pounds fer every bushel of oats. 

CORN PRICES :—HARVEST YEAR. 

AVERAGE Prices of British Corn per Quarter of 8 imperial bushels, computed from 
the Weekly Averages of Corn Returns, together with the QUANTITIES returned 
as sold at the Returning Markets during each of the Harvest Years ending 31st 
August, 1890 to 1903. 

Heke PRICES. QUANTITIES, 

es: Wheat Barley. Oats. | Wheat. | Barley. Oats. 

Sees Suds s. ad. |Quarters. |Quarters. |Quarters, 
| 1889-90 21.2 28 10 18 6 |3,289,806 |3,281,141 | 558,053 
1890 OI 35 5 23, 0 19 I |3,496,788 |3,659.382 | 602,887 
1891-92 33-4 272 20 8 3,267,038 |3,260,327 | 488,830 

| 1892-93 26 8 24 10 18 9 [2,676,227 |3,383,004 | 547,412 
} 1893-94 2AS aa 268).5 18 4 |2,087,062 |2,876,977 | 542.425 
| 1894-95 2 5 2025 4 8 /2,180,959 |3,136.415 | 693,121 
| 1895-96 24 10 4 I |1,640,943 |3,366,364 | 672,547 
1896-97 28 8 2 9 |2,597,268 |3,200.612 | 551,912 

1897-98 36 2 I 3 2.534.224 |3.339-842 | 599,666 
| 1898-99 26 0 I 3 |3 498,515 |3,629,760 | 777,676 
1899-00 26 4 2 4 |3. 255,054 |3,355.241 | 722,859 
1900-OF DTT fo) I |2,463.341 {3,109,149 | 984,956 

| 1901-02 4 I 4 |2,451,275 |3,176,599 | 698,840 
| 1902-03 5 4 8 (2.386.017 (3.151.337 (1,104,660 
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AVERAGE PRICES of British Corn per Quarter of 8 Imperial 
Bushels, computed from the Returns received under the 
Corn Returns Act, 1882, in each of the under-mentioned 
Weeks in 1903, and in the corresponding Weeks. in 1902 
and 1901. : 

Wheat. Barley. Oats. 
Weeks 

ended (27 || —— 

Ege) 1903. | 1902. | 190T, || 1903. | 1902. | 1901. || 1903. | 1902. | 1901. | 

Sy OBA Se A! Sos \\S.5 al) See (al een celal Sey ee |e Ts 
Jans 3 25 01-27 .-7|20 523 11). 26) 7) 25) 4] tOmto iO ute a7, 

», 10 24 U1|. 27 -8| 26% 7)|-24 em 26) FIP25, OOH ar 7G e2Ou we) lg 
3.9 27 24 11-27 8) 26 11,24) 4) 26: 10) 25 5 O)| 16 FONZ0y 10) 17 
9 24 25. 0) 27 7| 26 IOll 24° 3) 26-8725. Ol 16 a e2zO nes iy. 

31 25° Al 27, 420-7) 24> 3) 20M Re 25m 7a ee ORE mlz) 
eben, 25. 61:27. 2) 26 8il'23" -e| 267 Ol, 25), 47 a16) aele2O) Siig, 

9» 14 25) 0) 26.09]? 265,.-4ll) 2207), 27. 95) (25 vile lgia al ees enki, 
5 il 25° Al e273. 1) 26° sh. 23) 4 26-11) 25 Ol M7 eco nA ale, 
3 20 25) 3).27) 1.25: 1i|'23 2) 26. 8i25) soll a7 eemiezo sian 

Mar. 7 25.°3).27 ol) 25) gill 23°1| 26. Sli 25nd ig le Ones iaiy 
», 14 25) 1|.27 1|) 25) Ol 22 To) 26° G6) 25 2a Wye OleOs Olan, 
x5 21 258-1) 27 V1 255° 3 22° O| 20" 4 24 | IO MO zO rm Ohl, 

28 25; 2) 2742) 20. No|22- Al 27 224 Ola olezoung| sic 
Apl. 4 25) 327 23|)201n3|| 22) 6) 20. Shes) 3 ie OlOmulIne 

yoy ld 25 A275 |s20 3 21 10| 26 47| 2602.0 19/2 ez ala 
59 ls 25 6| 27 7| 26 2 6) 276 A) 25.7 os eon ede 
9, 2 20° 1) 28 “O| 26. (8i-2T” ol 26) (5) 25228 || 7a Oleaiemoln tie 

May 2 26 10/29 ©] 26). oj 22)- 1/27. 5°26) 4) 16190) ZigtolG 
Sper?) 27. *6| 30) 9) 27 “3il21 TO) 26) 10|720" 2) see eee eG 
5 20 27, G33 I 27 yo \lq22 &| 25 3240s omens omens ag 
x, 23 27 10\.30 Ol27 Gl 2s 27,25 6 4l 2Ate al ones ee oe |e 
35 3O 27 O\ 3%. 6\027 "Fl 22.7) 25 20 23 Fol laa aes ee mateo) 

June 6 27,6 30 3°27 FOll23 10)" 24 63) 22- "Ol Se lez |e 
» 13 27> -8| 20 AT, 27296|\-2i) 5) 23.00) 24.00 USreieceemolaG 
»» 20 27 6) 30) 6/27 Ol 20! - 7) 23. 5) 23°, Zi e) Sain2zaneolzo 
99 27 27 ‘0 30% 51/27" *6\| 22 0) 24) 3 25r 4) 18 Gezzaoze 

July 4 027. SO\NGOn <3 le27- 06 2O e725 3 2% O18 6) 22 5) TOmr 
» II 28) Ti BONTO 27, 2||e1o; T1e24 23 10} 18 3] 22 10; 19 
9 1S 28 ~3| 30 11) 27 -3ilz0 5|-23, 8) 23. SAlle18) 27 22eroloms 
»5 25 28 2 7 eou 3 27, Bl 20.30) 25) 0) 22° 1 Oar 5 hemo ee 

Aug. I Ass Wit) 24 27 6! 24- 0) 25 O23) iil s1s) GlezetoRze 
er 29.~ 3/30 7\027- 7\\ 20 1). 24 11) 22a ee Sieo eee 
»» 15 2011 BT 727 “All 21-324 “O27 216 iolaez ae ee 
99 22 20-10) 31 95|'27 | 20. w22 10.23). 7)! 1S Ge zien ats 

29 30) O31 727 oll 22 3260) 202A 2 ||n es 7 ee Oe 
Sept. 5 30 <3) 29 9) 26° Sez 15) 24 Olas tl 18 aslo 10 nay, 

Spi OQ 28: *6|-27/ 10) 20 2 2)\ 22 Al 277 SV 2A | 7 Ol Ome tale 
»» 19 27 2Oe vO 20. Al,25, 5 16 Al 7, 
BM HA0) 20) (02510 267, A\e25) 10 18 O| 17 

Octaaes 25 Io] 25 8 25 11\.20, 3 17 5 27, 
» Ic 255, 25.) 9 26 2) 26 5 17 Zig 
» &I7 256 all 25 10 ZO eT 20nee 17.) Oleg 
aed 24 II] 25 II 26 4| 26 Io 17 O17 
Ag ASU Die O|n202 26 7| 26 Io 17, Bib ig 

Nov. 7 25 1-20; 6 2Ore3| 27a 17. 2\ a9 
Be! A {0\| 746) 500) 25-T1| 26 9 17 3| 58 
al Oil ZAMAN 27a | 250) Ol 2omie 17 2s 
3 n26 2ceOWw 27). ot 24 I1| 26 9 17 o|.. 8. 

Dec a5 25 et 27 aa PANS ere ee) 9) 17 O| 19 
eal, 25 GO|427, 12 24. 3\ 20° 8 16 10]. 19 
»» 19 ay, NS) Biyp 9 24° 2) 2658 16 10). 19 
20 DATONG 27) 97, | 26 8 16 8]. 19 10 
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AVERAGE PRICES of WHEAT, BARLEY, and. OarTs,. per IM- 
PERIAL QUARTER in BELGIUM in the under-mentioned 
Months of 1903. 

Month. Wheat. Barley. . Oats. 

1903. ses hd Sune So) ae 

May ay oe ‘Ss ae 28 I0 22 tage 17-7 

June ate ae 33a ee 20539 2% Oe 17 10 

July se wae Sas aes 29% 11 21: Ii 19° <\ 1 

The above prices have been compiled from the official monthly averages published 
in the Moniteur Belge, 

AVERAGE PRICES of WHEAT, BARLEY, and OATs, per IM- 
PERIAL QUARTER in FRANCE, and ENGLAND and WALES, 
in the under-mentioned Months of 1903. 

MONTH. ENGLAND. FRANCE, 

WHEAT. 

Per Or. Per Or. 
1903. Sz - S. 

AUINer se. ae oy ey wee AT --~3 Agfa iO) 

July. -..: Pa at a2 Wes 4o Il 25 ae? 

August ae aK ie ee 38. It 20) 6 

BARLEY. 

NoTE.—The prices of French grain have been compiled from the official weekly 
averages published in the Journal a Agriculture Pratiqgue. The prices of British 
grain are official averages based on the weekly returns furnished under the Corn 
Returns Act, 1882. 
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AVERAGE PRICES of WHEAT, BARLEY, and OATS per IM- 
PERIAL QUARTER at LONDON, PARIS, and BERLIN, 
in the under-mentioned Months of 1903. 

Month, London. Berlin. 

WHEAT, 

| Ses Pee 5. 
May, 1903 ve ope see 28 36 
June _,, ie ne a5 | 28 36 
July 99 eo eee eee 27 

August ,, ack Soe oe | 29 

BARLEY. 

BerOr 

May, 1903 
june 7; 
July 5 
August ,, 

May, 1903 
June) 25, 

July _;; 
August ,, 

NotrEe.—The London quotations represent the price of British corn as returned under 
the Corn Returns Act, 1882 ; the prices of grain in Paris have been compiled from 
the official weekly averages published in the /ournal d Agriculture Pratique; the 
quotations for Berlin are the average prices published monthly in the Monatliche 
Nachwetse tiber den auswartigen Handel des deutschen Zollgebtets. 

* Prices at Breslau ; no quotations for Berlin. ae 

PRICES -OF WOOL 

AVERAGE PRICES of ENGLISH WOOL, per pack of 240 Ib., 
in the under-mentioned Months -of 1903. 

(Compzled from the “ Economist.” ) 
| - 

DESCRIPTION, June. July. 

PIGS er PLUS SRG) Los, GLEAN SS Oe 
South Down .... |8 I0 0 to II 10 0/8 10 Oto II:10 0| 8 Io O toll 10 O 

Half-breds nO 75 O97 7 '61| 7.7. ox, 28" 2 O17 1070 eee 

Leicester veoh OF Tot a OO: 35) Or 5-0! 55° OO 0.61.5 <4 me 

Kent: Bleevés’ 12 0. 1090) 454-7. : 2) 6;| 6.17.6 Yn oF 16 O46 18 0 ey ae 
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AVERAGE WHOLESALE PRICES of BUTTER, MARGARINE, and 
CHEESE in the under-mentioned Months of 1903. 

(Compiled from the “ Grocer.” 

_ DESCRIPTION. JULY. AUGUST. 

BUTTER: Per Cwt.* Per Cwt.* 
See Bala Se Es Say Gal Sar ul, Hers Os 

Cork, Ists 84° Gite «== | 83.6 to 

ae, ends OU ee 80.3.5} 

29 3rds 79 9%, meas 76 6 29 aa 

eats | 74 O99 Fad 73 6 55 re 

Irish Creameries OQ -OL.- O45.*G6. 6) OR. 655.03). 6 

»» Factories Gi SL O%;° 837 G 81 Jar 9O 0 

Dutch, Friesland 

3, Creameries 

», Rolls, boxes 

French, extra mild 

4, best ordinary 

y» 2nds and inferior ... 

», Fresh, Paris baskets 

»» Rolls, per doz. 

Italian Rolls, per doz. 

Danish and Swedish ... 

Russian and Siberian... 

Argentine 

Colonial, fine 

», good and inferior 

Canadian Creameries ... 

ig | Dairies ... 

MARGARINE 

CHEESE, ENGLISH: 
Cheddar, 

a loaf °... 

Wiltshire 
99 

Derby Factory... 

Double Gloucester 

* Except where otherwise stated. 



284 PRICES OF VEGETABLES AND FRUIT. 

WEEKLY PRICES (WHOLESALE) of VEGETABLES and FRUIT at 
COVENT GARDEN in each week of August, 1903. 

(Compiled from the “ Gardeners Chronicle.) 

Week ending 
Description. _ MI META ii a aaa. 

sae - August 6th. August 13th. August 20th. August 27th, 

VEGETABLES— Si A GG | Sw Seu alesee (els So CH Ss CE Ss a. 
Artichokes, Globe, es 

dozen - I) ©) to’ © 61) 0 Omito- a 1o "2570" tomaaon miewo 
Beans, Broad, bushel 1.°6 “sp22 709] TsO) 3,20 GOO VO st CO! RO) to aie 

ss Scarlets, sieve s4 O45 951 705] i Or5,. (2p) FAO") SON Ate nner een 
Beetroots, per:dozen.-| 2 0,2, 3 ©.|/ 2) © %43;.3° O4} 2..0) “sn Gi Onn 2) Oe 5 uum 
Cabbage, per tally 2° O- jy 5 Ot) 3y (O50. /53F 200 On Sa One ween 
Carrots, new, per doz. 

bunches - ci 1. O35 Ty SetON"9 Saw 2B OR RO. O15, eer BOur One, eel 
Cauliflowers,. per-doz.|2 6+,.. 3. (01 2) OS),,2.3 Onl2) © &, eA enOme) Ore. ame 
Celery, perdoz..bndls.|.9 © %, 10.0 )| 9. © .,, 10 sONlho CO) 5, TO) ;Onmo ON, samme 
Cress, per doz. punnets} I 3 — |I1. 3 — |1 3 ale eS — 
Cucumbers; per doz: =/1 6 5, -3 0: FO). 2 O04 "5G 9s, 2eee Oley ee 
Endive, per dozen -| I 6 ae ir © = 46 — 16,530 se 
Leeks, perdoz.buchs:| 1 6 ,; 2:0 | 16 ,, 2) OF] 1 [O0%5) 2anGaaie Ole tee 
Lettuces ‘cabbage,doz.| © © j<. 1 0%) ©). 6 4, 01 94 O50 Ss) OerQmi ol 0) oy ou 

YS SSCOS; DEMSCONEO 16105,, 1 2.6) On ©, 5. 1) On\2O) ) One, amir om ele) _- 
Marrows, Vegetable, ; 

per dozen - lO 4) 11 6,))0? O1:,,. 1° (O41) 26: 5, {2 OR Oe re 
Mint, per doz. uncles 2) (Oi) 35 B G22, O1 955, 2-6! BO ee On nO, a 
Mushrooms,House,lb|\o 8 , I © 10 8% ,, ©. 9 |'O IO! ,,°5 0) On sO) IO) 5) meee 
Onions, green, dozen 

bunches - “or 6. 6§0.2 GUTA6 2,52 6250) Sy Bi tomo. 
Onions, per case it © — 5) AP Ol 5, 5 O14 LOG? 5h ONAN: °o, = au 
Parsley, doz. bunches-|"2 10° ,, 3 00.1.6 3°)2) (@ /> O) 4.8) OnNtetOnmn, aan 
Peas, per bushel 2) 6 She 3) Cl 36%, 42 Or 3 (Ore, ) AN NOR MOtEO. \. ann 

jn per-bag =5- <-le4 “O 45 70,1130 “5: 6. © | 4 YOu, ter OnaunOn amram 
Potatoes, per ton 60 G! 5,120 0 |7O. O 4,100 oO |60.0 4,100. 0/'600 ,,100mmm 
Radishes,doz.bunches| © @ 5, I ©.) © 6) % © 6)| O © 3) OCs OmOn. acm 
Salad, small, per doz. 

punnets : HOD fs ao Wn 38 = bisegle’ <= pS —3 

Spinach, per sieve - OSB GETS Fuk 7 - Gl te aot ly Om alte O na ee 
Tomatoes, English, : 

per doz. Ibs. - =| Si Onde. 0h) Ae On|" 2a Ovstne Goi) |Oulle2 Oras O:|3 G3) saa 
Tomatoes, Channel 

Kslandsiiiper lb: 1 °5|'0° "345, 0 14 | O24), Of 22-02 571.0. a 2a NOs... ae 
Turnips, new, per doz. 

bunches - 2 O55, FaO'| 240 5, 3 O42 20 434, 3) BON One eae 
Watercress, doz. bnchs O40 5) 0.76.10 4a O 64 Omid; “Ol mtOm Ome aa rmmne 6 

FRuIT— 
Apples, English, Der 

half bushel - 3.6", 7.6 | 300). 8.0482) 625, (An ON 01a 
@hepriess per sieves | 60 0) f0. © | 2 — — 
Curmantsedsisteve -| 15) (0!) 5 6 || 5 OO...) 20 © 

», Black, sieve -|12 o — |I2 0 — 
Gooseberries, per sieve 

or half bushel -|4 O — |4 0 — 
Grapesy Alicante; alls Ton TOmes se OOO) |. 126 
Gros Maroc bai So!) 1) 16) 1) 20. == 1-6 
A MISC DS aie Sle One AU Ou len@© 1). 13a 
., NewH’mburg, 

per lb. E OnE Shen Dor Ou Olson eo 2c NO 
Peaches, per doz. elke Orme, val WwOslal sOn 012 O 
Piums, per sieve 7) Ol GA IU OEGP” oO) earn IIe ©) 
Raspberries, per doz. 

punnets - i (© = (Ste) — 

Raspberries, per cwt.|42 

* Per bushel. + Per tally. 
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DISEASES OF ANIMALS, 

PISMASES*-OF- ANIMALS: ACES; 
2 

NUMBER of OUTBREAKS, 

285 

Slaughtered. 

GREAT BRITAIN. 

(From the Returns of the Board of Agriculture.) 

1894 to 1903. 

and of ANIMALS Attacked or 

QUARTER ENDED. HALF-YEAR ENDED. 

DISEASE. : ay 
June, June, June, June, 
1903. 1902. 1903. 1902 

Foot-and-Mouth Disease :— 
Outbreaks : ae — — — I 
Animals attacked _ 90 — 120 

Swine-Fever :— 
Outbreaks | - 526 469 879 868 
Swine Slaughtered as . diseased 

or exposed to infection 25557 3970 4,191 4,098 

Rabies :— 
Number of Cases :— 

Dogs _— 4 — I2 
Other Animals _ 2 — 2 

Anthrax :— 
Outbreaks 225 175 429 377 
Animals attacked 346 268 569 625 

Glanders (including F ae — 
Outbreaks : Z 380 278 683 563 
Animals attacked 597 489 1,135 1,032 

Sheep-Scab :— 
Outbreaks 112 £32 1,065 1,043 
Animals attacked 2,580 £57.97; 12,644 12,445 

IRELAND. 

(From the. Returns of the Department of Agriculture and 
Technical Instruction in Ireland.) 

DISEASE. 

Swine-Fever :— 
Outbreaks : 
Swine Slaughtered as ; diseased 

or exposed to infection 

Re aicas - _— 
Outbreaks 5 
Animals attacked 

Gianders including BOO 
Outbreaks abe ; 
Animals Atiacled 

1903. 

QUARTER ENDED. 

June, 

Sheep-Scab :— 
Outbreaks 

June, 
1902. 

HALF-YEAR ENDED. 

June, June, 
1903. 1902. 

64 89 

1,564 1,811 

2 —— 

3 — 

I 6 
2 21 

391 431 
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ORDNANCE SURVEY MAPS OF GREAT BRITAIN 
AND IRELAND. 

The rey Maps published by the Ordnance Survey are 

| on the following scales :— 
Price per ~heet. 
Uucoloured. 

=}c or about Io feet to one mile.. 
a . For towns only 2s. Gd. 
zss¢- or five feet to one mile 5 

3s. Od. 

With Areas. 

Zxe Gd > 

Without Areas. 

7 2s. 6d. ; 
gsxp OF 25°344 inches to a mile complete for Great 

Britain. (la progress in Ireland) ... 

iv}s0 Or six inches to a mile complete for Great Per Full Sheet 
‘Ise Od. Britain and Ireland ... bbe belie’ 

Per Quarter Sheez 

szeey Or one inch to the mile :— 
1. li = ge Ise Od. 

Oi ine THe contours bee pao *** | Per Sheet for England. 
2. With Hills in black awe eee ie ‘oe Wales and Ireland. 

3. With Hills in brown. (ln progress) . Is. 9d. 

4. In colours, with Hills and Bho aN Un Per Sheet for Scotiana. 
(Double Size ) - 

progress) pe ae ie = 

ree;sy or 2 miles to one inch selected areas ee 

England and Wales.* (Jz progress) 4 ee ae 
ise Gd. 

»| Per Sheet for Englanc 
zestav Or 4 miles to one inch—General ‘Map. and Wales. 

Ireland. (Jz progress) -Ine Od. 
Per Sheet for Scotland 

and Ireland. 

County Maps for Great Britain* ... Is. Od. 

«sssoo Or 10 miles to one inch—General Map’... Is. Od. 

These Maps are periodically revised, except the Town 
Maps, which are only revised at the expense of the Town. The 
Series marked thus * are issued folded for the pocket. 

There are agents for the sale of Ordnance Survey Maps in 
most of the chief towns, and maps can be ordered, and indexes, 
&c., seen at many Head Post Offices in places where there are 
no Agents. They can also be ordered through any book- 
seller, or from the Director-General, Ordnance Survey Office, 
Southampton, or—in the case of Ireland—from the Director- 
General, Ordnance Survey, Dublin. 

GEOLOGICAL SURVEY PUBLICATIONS OF GREAT 

BiKLEAIN: AND: PREICA NUD: 

The Agents for the sale of Ordnance Survey Maps are also 
Agents for the sale of Geological Publications. 
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PROUGHS JAND-PLOUGHING: 

In ancient times, and even up till within the memory of 

people still living, the plough consisted simply of the crooked 

branch. of a tree: the horse was yoked-to .one.end, the man 

held the other, while a projecting middle part—sharpened to a 

point—formed a sort of grubber which was forcibly dragged 

through the soil, making a rut in which the seed was deposited. 

The covering of the wearing parts with plates of iron, the 

fitting on of a cutting-knife or coulter in front, and the forming 

of a twist on the wrest or mouldboard, whereby the soil could 

be turned or inverted, came later on ; while the iron plough was 

in many cases only introduced at the beginning of the nine- 

teenth century. Even now, at the commencement of the 

twentieth century and within twenty miles of London, the 

wooden plough still obtains, and farmers are only beginning 

to hear of the iron plough—so great is the conservatism of 

a certain type of mind, and so little will some farmers try to 

move with the times or improve the methods of their grand- 

fathers. 

The modern iron swing plough was first evolved in Holland, 

and introduced into Great Britain about 150 years ago under 

the name of the Dutch or Rotherham plough ; later on, Small 

and Wilkie took the matter up and developed two forms, each 

famous in their day—the East Lothian and the Lanarkshire— 

which became the types for the greater part of the country 

until the present generation, when the introduction of the 

chilled steel plough from America upset all our ideas on the 

A UA 
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matter and quite revolutionised the style of work in the most 

go-ahead districts. 

Mechanical Laws. 

Before going any further it is perhaps desirable to explain 

some of the mechanical laws which govern the action and use 

of a machine, however simple; and how these affect the con- 

struction and use of the plough. Looked at in its simplest form 

the plough is a combination of the wedge and the lever: the 

“body ” of the plough is the wedge which splits off the furrow- 

slice from the solid “land,’ while the handles or stilts act asa 

lever for moving this wedge up, down, or sideways. 

Taking the handles first: as the longer the arm of a lever is 

the more powerful will it be, and the more easily will any given 

body be moved by it, so therefore the longer the handles of 

a plough are the more comfortably will the ploughman hold 

his tool. On the other hand, if they are too long he has less 

control of his horses, longer reins will be needed, and a greater 

arc walked round while turning at the land-ends, and the 

headlands also must be wider. The extreme length the writer 

has seen and handled on a plough was on one exhibited by the 

Ballarat Agricultural Society at the Colonial Exhibition in 

London in 1886, on which the handles or stilts measured to 

feet from points to heel of body. Practical experience in this 

country has shown, however, that the most convenient length 

consistent with power is about 6 feet. In many foreign 

forms, especially those introduced from America, the handles 

are very much less than this—not much over 3 feet—and it 

is rather a puzzle to understand how they are held with 

any comfort. On the fluffy black soil of the prairies, however, 

as on some of our sandy and peaty soils at home, almost 

any kind of plough will work somehow. The writer has had 

an opportunity of trying these ploughs practically both in 

America and at home, and has found that the plough with 

short handles, which can be held quite easily in the loam of the 

prairie, is an absolute failure on the clay of Essex, thus vindi- 

cating the correctness of the laws of the lever. This fault 

has been so glaring in the case of ploughs imported to this 

country from the United States and Canada that many of the 



PLOUGHS AND PLOUGHING. 2901 

makers have now adopted long handles on their chilled steel 

implements for use in this country—even on wheel ploughs. 

Draught. 

The mechanical principles involved in the draught of the 

ordinary plough control the arrangement and position of the 

parts very much. The centre of draught—z.ec., the point from 

which the horses are in effect pulling—is situated behind the 

heel of the share, about 2 inches above the sole-plate or level of 

the bottom of the furrow, and 2 inches from the cheek-plate 

(side-cap) or land side. Round this point the various forces or 

resistances due to the turning furrow-slice, the cutting action 

of the coulter, the wedge action of the share, and the pressure 

of the solid ground on the land side, are balanced. It is not a 

fixed point, but varies according to the kind of plough, the 

depth and width of the furrow-slice, and even varies as the 

plough moves along when it meets an obstruction like a stone 

or a stiff piece of soil, or when the ploughman swings the 

handles one way or another. When the implement is properly 

“tempered,” however, it always tends to right itself, so that 

the line of draught will come back to the one point for that 

particular set of the “irons” or special kind of plough. As 

: is underground when the imple- 9) this “centre of resistance 

ment is at work it is impossible to attach the horses directly to 

it, and therefore the arrangement of the beam or other frame- 

work comes into play, whereby the horses can have a point of 

attachment above ground. For a swing plough the beam 

should be as short as permissible, so that the horses shall 

have as little leverage power as possible acting against the 

leverage power of the man behind when holding the stilts ; 

but in a wheel plough it may be longer—partly to give room 

for the wheels and partly because these will take up and 

carry any irregular draught on the part of the horses. The 

line of draught passes from the shoulder-hooks on the horses’ 

| | Britis to the “ centre of resistance” above described in the body 

of the plough. It must pass through the point of attachment at 

| the end of the beam, so therefore there is here affixed a bridle, 

_ head, muzzle, hake or clevis (as it is variously called), whereby 

this point may be moved up or down or sideways by means of 

| A AZ 

| 

j 



292 PLOUGHS AND PLOUGHING. 

pins or notches:.or other arrangement, so that the point of 

attachment may be brought accurately into line with the line 

of draught. The adjustment of the bridle needs the constant 

attention of the ploughman quite as much as the setting of 

the cutting-irons, as any change in the plough—such as taking 

a different size of furrow-slice, substituting small horses for 

large ones, putting in fresh cutting-irons for worn and blunt 

ones, &c.—necessitates the moving of the bridle-pin right or 

left to give more or less “land,” or up or down to give more 

Orless: earth: 

The mechanical principles just mentioned involved in the 

draught of the plough can be best explained by a diagram. 

In. giving a‘ graphic’ representation of the effect of the 

application of force to a body it is customary to employ 

the “parallelogram: of forces,” and this in the case of the 

plough is illustrated in Figure 1. The plough is intended 

to move along horizontally, but the power of the horses is 

DD ~~ ye nn an a an nn nn = ne a mew iw mann 

Fic. 1.—Draught of the Plough. 

applied obliquely. The most. convenient angle) for “ihe 

line of draught—ze. of the plough chains—has been found 

to be about 20 degrees with the ground line, and at this, 

with ordinary horses, the distance from the bridle-hook to 

the shoulder-hook on the hames will be about io feet. At 

these figures the line of draught will adjust itself correctly, 

the horses will pull comfortably, and the plough will swim 

through the soil with very little interference from the plough- 

man, But the oblique application of the force means that 

there is a loss of power—a loss which can be worked out 

mathematically. If the line of draught from the “centre of 

resistance,” A in the diagram, to the shoulder-hook C be taken 

as the diagonal of a rectangular parallelogram, then if the 

parallelogram be completed the line AB will represent by its _ 
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léngth and direction the actual “useful” draught, and the 

perpendicular AD the direction and amount of the “lifting” 

power of the draught, the wasted power which has to be 

counteracted by giving the point of the share or the sole-plate 

or slade a slight dip downwards. 

In the language of mechanics, the line AC is the “ resultant” 

which can be divided into its “component forces” AB and 

AD, and by trigonometrical formule these can be calculated 

for any angle. 

If we take the pull of the two horses at the maximum figure 

of 6 cwt. (672 lb.), and at the angle of 20 degrees, then :— 

AB: =--AC cos 20 

672 X "53969 
631°47 lb. 

actual draught of plough on level, in lb. 

Again, 

AD = BC AC sin 20 

672 X *34202 

229°83 lb. 

lifting pull on plough in Ib. Ml tle eh 

This applied in practice means that the smaller the angle 

CAB the less will be the draught; a steam plough, for 

instance, which is pulled horizontally, requires less power per 

cubic foot of earth moved than an ordinary horse-drawn one. 

On the other hand, by lengthening the plough-chains so as to 

reduce the angle of draught the draught itself is reduced, but. 

as above stated, practical experience has shown that about 10 

feet from bridle-hook to hame-hook is the most convenient 

length. When the ground is very hard, however, as after 

harvest, and it is difficult to get the plough to cut into it, by 

lengthening the chain between the bridle and whipple-trees 

the direct pull is increased and the lifting pull lessened. 

Putting a chisel point on the share also helps its penetrating 

power, especially on stony land. : 3 

‘It will be noticed that the line AC is approximately at right 

angles to what will be the line of the hames, z.e., the slope of the 

shoulder-blade of the horse—an arrangement to be aimed at. 

The shoulder-slope differs between different horses—being 

usually more upright in heavy work horses, for instance, than 

among driving or “ hunter cattle”—while the angle of draught 

itself varies as between a plough or other tillage implement and 
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a wheeled implement like a cart; but the nearer the line of 

draught is at right angles to the line of the shoulder, the more 

comfortably will the horse work, and the less abutey will there 

be to chafing or shoulder-slip. 

The amount of the draught, measured in pounds or cwts. by 

a dynamometer, is a point of much interest. It varies very 

- much according to the kind of plough, the nature of the soil, 

and, of course, the size of the furrow-slice. The extremes for 

an ordinary two-horse single plough are from about 2 cwt. up to 

6 cwt. A modern plough with chilled steel wearing parts, and 

in light, sandy stubble land, can be pulled with a force of less 

than 2 cwt. as registered by a dynamometer, with a furrow of, 

say, 9 inches wide by 5 inches deep, this being equal to, say, 

5 lb. per square inch of sectional area of furrow-slice. On the 

other hand, the writer has just been testing the plough he uses 

at present—a Canadian with chilled steel breast and two-wheeled . 

—on a stubble after fallow on the Essex clay, and with a furrow- 

slice of 9 by 5 inches the draught is about 6 cwt., rising at 

times to 8, z.e., at least 15 lb. per square inch of sectional area. 

This is, perhaps, the extreme of comfortable draught for even 

two powerful Clydesdale or Shire horses ; more than this would 

necessitate the use of a third horse, as is the case on “ three-horse 

land,” for 3 cwt. per horse is about the limit for continuous 

work with an average animal. 

The Mouldboard. 

Within the last twenty years the greatest change has been 

in the fitting of the mouldboard itself. In the olden time this 

literally was a board, covered with iron to make it wear longer, 

while more recently it was made of cast iron from a carefully- 

made pattern, and our grandfathers, and even our fathers, pro- 

cured the implement from their nearest blacksmith. The 

friction on these old rough cast iron wrests was fearful. The 

writer served his apprenticeship at the tail of one such arrange- 

ment, and well remembers how it took a week’s ploughing of 

a loamy soil to put a smooth polished surface on it. The 

cast iron board is not yet banished—as he unfortunately knows, 

for prejudice dies hard among farmers and labourers—though | 

it is now filed and ground to a smooth surface before being sent 
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out ; but the modern one is a plate of chilled steel, the surface 

of which is as slippery as a sheet of ice, the difference in the 

draught, z.2., in the friction, between the old and the new being 

something enormous. It is alleged that the particular brand 

of chilled cast steel of which these are made can only be pro- 

duced in the anthracite regions of America, and that those of 

our home makers who try to imitate this style of make have 

to import their wrests ready made—as they cannot be made 

here—and fit them on to their own frames. 

These steel breasts are made of two sheets put together, the 

outer one of the hardest chilled steel and the inner one of the 

mild and tough variety, the inner tough coating preventing 

the brittle outer skin from breaking. 

The shape and comparative size of the mouldboard is a 

matter of great importance. In old times it was made as long 

as possible. The idea was to cut and turn over the furrow-slice 

gently, almost without cracking it, the resistance from friction 

being less on a long than on a short mouldboard set to the 

same width. As many men and some text-books have upheld 

the contrary of this latter statement, it is here necessary to 

make a digression to explain the laws of friction and of motion 

up an inclined plane as applied to a plough. The “body” of 

the plough, z.c., the share, wrest, sole, cheek-plate, &c., forms a 

wedge, but a wedge consists of two inclined planes put together, 

so that the work of the piough resolves itself into passing a 

certain weight of earth (the furrow-slice) up a twisted inclined 

plane (the wrest). Now a long inclined plane, like a long, easy 

hill, does. not require so much force to go up or to carry 

anything up as does a short steep one of the same perpendi- 

cular height. This means that in the plough the short, wide 

projecting wrest has a greater draught than a long one set to 

the same size of furrow; that is; the pressure on .the. short 

wrest is proportionally more than on the long one. Now the 

law of friction is that it varies as the pressure, and is inde- 

pendent of extent of surface, which is another way of saying 

that the friction on the short mouldboard is greater than that 

on.the long one, and that therefore the longer it is the 

better. The longest the writer has ever seen was on the 

Ballarat plough above mentioned, where it was 5 feet, but in 
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ordinary practice from 24 to 3 feet is more common, and more 

easily handled, all things considered, while it is even as little 

as 18 inches on the modern chilled steel ploughs. | 

In favour of the friction on the short mouldboard, however, 

there is the fact that there is a less bulk of furrow-slice at any 

given moment passing up it than on the long one, but even after 

this is allowed for the draught on the long is less than on the 

short. In some of the trials which have been conducted the 

draught on these short ones has been found to be comparatively 

low, much lower than on the ordinary old-fashioned plough, but 

this is accounted for by the difference in the quality of the 

metal of which the breasts are made. Cast iron is nowhere, 

and even malleable steel is inferior in its friction-reducing power 

as compared with the cast chilled steel of the modern plough. 

There is no reason, of course, why a long breast should not be 

made of this latter material as well as a short one—and, if it 

were, the draught or friction would be found to be less than’ 

the other—but we have never happened to see a plough 

so made, while the short breast cultivates as well as ploughs. 

In ploughing damp or wet clay one of the worst features to 

contend with is the stickiness or adhesiveness of the soil. This 

increases the friction and draught very much, for the furrow- 

slice tends to hold the plough by adhering to the wearing parts, 

and it is quite possible that in a case of this sort the short 

mouldboard has the advantage. In some clay districts it was 

the custom at one time to lubricate the breast as the furrow- 

slice slid up it by dropping water on it from a cistern set on the 

beam of the plough, but land requiring this sort of manipula- 

tion is much better in grass, and is probably out of cultivation 

now. 

Apart from the question of friction, however, the short chilled 

steel mouldboard has shown itself the best, all things considered, 

as it leaves the land in a fitter state for putting a crop in and 

afterwards growing it, while doing the work much more quickly. 

It will not, of course, do ploughing-match work, but that is of 

little consequence, because it is a notorious fact that the style 

of ploughing which obtains prizes at a competition is not the 

best for the land, the crop, or the farmer’s purse, and is such 

that many go-ahead farmers would not tolerate, for which 
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reasons ploughing matches are looked on with disfavour in 

some districts. 

The Share. 

One or two points about the share itself are interesting. A 

level-bottomed furrow is desirable, so that a good solid 

rectangular furrow-slice may be cut out. At one time, how- 

ever—and in many cases even yet-—it was customary to use a 

share with a high feather or wing, so that the slice was cut out 

deep at the land side and shallow at the other—giving a 

FIG. 2.—Styles of Lurrow-slice. . 

trapezoidal section—showing a “crested” top when finished, 

but a “false” bottom and loose packing below. Nowadays, 

when we want “ broken ” work all over the surface, the modern 

shares are made with a_ level cutting edge of chilled steel, 

which scoops out the lot quite clean and makes work much 

better for the land and the crops than the old foolish 

method. | 

The four most typical styles of ploughing, which depend 

very largely on the shape and set of the share, are shown in 

Fig. 2. They are (1) Crested, (2) Rectangular, (3) Parallelo- 

grammatic, and (4) Broken styles. The first, as has just been 
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mentioned, has always been objectionable; the second is the 

type which is largely followed with ordinary ploughs ; while the 

last is the type now approved of as done by the various forms 

of chilled steel, digging, and disc ploughs. The ordinary 

rectangular form can be given all the advantages of “cresting,” 

however, by setting the coulters at a small angle to the perpen- 

dicular (looked at edgeways), as shown in No. 3; but now, 

when we use corn drills and cultivate and harrow the ploughed 

land before sowing the seed, there is no advantage in cresting : 

breaking or crumpling up the soil, burying the surface rubbish 

completely, and getting over the ground quickly are the points 

to be aimed at. 

| Wheels. 

One of the first and one of the greatest advances in the 

improvement of the plough was the application of wheels to 

it, whereby the depth and width of the furrow-slice could be 

regulated. Someone has said that the ancient Greeks used 

wheel ploughs, and Jethro Tull illustrates these in his work on 

flusbandry published in 1743, so that the idea is not quite 

new, but it is a peculiar fact that while wheeled ploughs have 

always been common in some parts of England, they were 

almost unknown in Scotland until quite recently. Indeed, 

Stephens, in his Book of the Farm, first published in 1842, 

blames English farmers for approving of their use, as tending 

to make the work too easy and encouraging laziness among 

the ploughmen and also increasing the draught to the 

horses. We have moved a long way forward since then, and 

now, whatever prejudice may exist in some districts against 

wheels—and there are some. bad cases known to the writer 

—there is no gainsaying the fact that their modern adapta- 

tion is a decided advance in several ways. They keep the 

plough steadily at the one regular depth and width, so that 

when once set an inferior workman can do good work, and a 

skim-coulter acts with more regularity ; they reduce the actual 

draught in exactly the same way that a wheeled carriage 

requires less draught than a sleigh; and they do away with 

the jerkiness so common with a swing plough in the hands — 

of an inferior ploughman and so uncomfortable to the 

horses. Further, the adjustment of the line of draught does 
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not require to be so nice with a wheeled as with a swing 

plough, as the wheels carry the plough accurately at the one 

setting. 

A great deal depends on the kind and arrangement of the 

wheels. The small single wheel below the beam is better than 

none at all, but it is of infinitely little use compared to the 

benefits to be derived from two wheels; while in the most 

modern forms—mostly American—there are three wheels fitted 

on, two in front and one behind. Further, these wheels are as 

large in diameter as possible, and narrow on the face of the 

rims. A broad-rimmed wheel is a mistake; on a sticky soil 

it clogs up with earth and is only a nuisance and holdback, 

while a scraper on each is absolutely necessary on such: soils, 

though on sandy and loamy ground it may be dispensed with. 

With a wheel of the largest possible diameter, a narrow rim, 

and a scraper, the whole runs more smoothly and with less 

clogging, and the draught is lighter and the work easier. 

On some ploughs, to obviate the clogging of the wheels on 

sticky land, it is customary to use a slide-foot—a piece of 

iron fastened to the beam with a part turned horizontally so 

as to slide along the surface of the ground, and thus give a 

gauge for the depth. It does not work so well as a wheel, 

however, and cannot take the place of two or three wheels. 

The Skim-Coulter. 

An important and indispensable adjunct of all ploughs is the 

skim-coulter ; so indispensable that the writer does not believe 

that any satisfactory work can ever be done without it. Many 

champion ploughmen of the old school could, by adjusting the 

“rake” or set of the ordinary coulter, so twine a furrow-slice 

over that the grass was completely covered out of sight, some- 

times using a dragging chain trailing from the coulter over 

the edge of the furrow-slice as it slipped past ; but the liability 

of this to grow green in the “seams” before seed-time— 

especially during a mild winter—was great, and it is a mistake 

nowadays not to use the arrangements specially designed to 

obviate this defect, especially when the ploughmen are not of 

the best quality. In the digging plough, and even in the common: 

chilled steel short-breasted ones, the skim-coulter is a very large 
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feature indeed ; and a large slice of soil (sometimes the greater 

part of the surface of the furrow-slice, carrying the surface 

rubbish with it) is pared off and turned over into the bottom of 

the furrow. By this means there is less soil to be moved by the 

breast, while the complete burial of all grass, stubble, weeds, 

&c., conduces very much to keeping the land clean and to 

making a tilthy seed-bed. The writer once had some land 

ploughed with skims on the ploughs, and part of the same field 

(stubble land) ploughed without skims; the skimmed land 

showed up clean and bare after harvest, the unskimmed was so 

foul that it required to be immediately bare-fallowed. 

It is a curious fact that the draught of the plough is not 

altered in the least by the presence or absence of a coulter: 

Its use is simply to cut the edge a little more cleanly than the 

front edge of the mouldboard would do, and it is almost un- 

necessary where a skim-coulter is in use. Indeed, in many of 

the American forms used on the prairies for ploughing the clean, 

loose, stubble soil, no coulter of any kind is used at all, the 

cutting edge of the breast being quite effective; but still, on 

some of our stiffer soils here, it is useful in giving a shape to the 

slice and a guide to the body of the plough. On such soils, if 

none is used, or if it is improperly set, the plough does not 

run so true or so steadily. Still, the fact remains that on most 

soils where a good slice is pared off the edge by the skim- 

coulter there is no need at all for the knife-coulter, especially on 

stubble land. 

The disc- or wheel-coulter has not been a universal success for 

several reasons. It, of course, runs with less friction through the 

soil than does a knife- or skim-coulter; it does not gather any 

weed or dung rubbish on its edge as it runs along, and is there- 

fore valuable for ploughing in surface dressings; but, on the 

other hand, it will not work on stony land, while it cannot be 

set so accurately as the knife-coulter—a matter of extreme 

importance in the case of swing-ploughs, where the least change 

in the set of the irons makes all the difference between easy, 

good work and the reverse. In a homogeneous soil, however, 

and with a wheel plough, these drawbacks disappear, but sti!! 

the wheel-coulter can never take the place for efficiency of work 

of the skim. A new style of disc-coulter is now becoming 



PLOUGHS AND PLOUGHING. 301 

common in America, viz., one fitted to run on a swivel like a 

castor-wheel. The improvement consists in the fact that the 

setting of the coulter does not need to be so nice; it adjusts 

itself to the running of the plough instead of guiding it. 

Spring Bridle. 

There is another little improvement which is quite common 

on transatlantic ploughs, but which we have never seen on one 

made at home, and that is the use of a spring clevis or bridle. 

This is, of course, simply a spring arrangement coming between 

the draught chain and the beam of the plough, whereby any 

shock or jerkiness from stony land or other cause is absorbed 

muaetie horses, do not feel it. We,are accustomed. to, see 

such an arrangement on some of our mowing machines, and 

it is a matter of surprise why an attachment of this sort is 

not more commonly in use. There were spring draught chains 

—two to each horse—brought out by somebody at one time, 

but the most suitable and convenient arrangement would be a 

single spiral spring fastened on to the central draught hook of 

the wey-tree of a set of whipple-trees, so that the one arrange- 

ment could be applied to all implements pulled by a couple of 

horses walking abreast. 

The New Style of Ploughing. 

In recent years from across the Atlantic have come new ideas 

as to the objects of ploughing. The old idea was to cut and 

turn over a furrow-slice where the width was to the depth as 

10 to 7 (10 inches by 7 inches where the land allowed of this 

size, or in the same ratio), as this proportion mathematically 

and in practice was found to give a slice which would turn over 

and lie accurately at an angle of 45 degrees on both faces, where 

the section of the slice was rectangular. The new idea is now 

to “cultivate” the land as much as possible concurrently with 

the act of ploughing, and, consequently, the relation of the width 

to the depth is no longer a matter of importance if the work is 

left in a proper state and is done at a sufficiently quick rate. 

We therefore now, in the majority of cases—at least, where 

farmers are up-to-date in their methods—turn a furrow which is 

broken and pulverised in the act of ploughing as much as 
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possible, which is wide in proportion to its depth, and which has 

the surface rubbish completely buried underneath, and all this 

in place of the old style of having the furrow-slices squeezed and 

pasted up close to each other like so many bars of soap. 

If the mouldboard of one of these new ploughs be com- 

pared with the old, it will be seen that the principal difference 

is in the comparative lengths of the two and the angle at which 

they are set. The new pulverising plough has a short, wide-set 

wrest which cracks and crushes up the soil as it goes along, 

inverts the top rubbish, and spreads the loose soil (as shown in 

Fig. 2, No. 4); thus making either a capital seed-bed straight 

away or else leaving the top rough and broken for the winter 

frosts to act on. The particular curve of the breasts also will 

be found to differ from the old forms. These latter have a 

tendency to be more convex on the earth side, but the new 

chilled steel ones are decidedly concave in their curve, and it is 

partly to the concavity that the pulverising action is due. 

It must be acknowledged, of course, that for neat work on a 

piece of tough old turf, or on a stiff clay soil, many of the 

Fic. 3.—General Purpose Chilled Steel Plough. | 

“cultivator” forms of the modern plough are not suitable, 

excepting with a good cutting skim-coulter ; but for work which 

is calculated to “turn up the virgin soil which never saw the 

sun,” for burying grass or other surface growth, for breaking up 

the furrow-slice, these new varieties are desirable. Fig. 3 gives 

a good idea of the modern type of general purpose plough 

fitted with chilled steel breast, two wheels, and moderately long 

handles, A skim-coulter can be attached. Fig. 4 is one of the 
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best types of the original “ Yankee Ploughs,” the chilled steel 

pulverising form which led the way in the improvements in the 

working parts of all our modern ploughs. The adoption of 

longer handles and the fitting on of a knife-coulter as well as a 

skim-coulter has made it a good general purpose plough, the 

prototype of Fig. 3. In the form shown in the illustration it is 

pre-eminently valuable on the lighter class of soils for stubble 

work, but for a stiff grass furrow on clay land it requires to be 

made of the elongated type of Fig. 3. 

As pointed out above, however, the benefits which accrue 

from the use of these modern ploughs, it must be acknowledged, 

Fic. 4.—Chilled Steel American Plough. 

are not so apparent on clay soil, as the pulverising action does 

not act so well as on loamy or other free-working soils. It is 

just on clay soils, however, that it -is most needed, and -the 

plough which will even only break up the slice into lumps with- 

out pulverising it is an advance. On such soils any plough of 

the swing variety is held with very great difficulty, and it is in 

a case of this kind particularly that the benefits which accrue 

from the use of wheels show up; a first-rate ploughman is 

helped very much, while a second-rate man is put on a par with 

him as far as the total and resultant effects of the. work are 

concerned. | 

Digging Plough. 

The chilled steel cultivating plough is, of course, made in 

several different form-, one of the most notable being the 

“digging plouzh,” which is, practically, simply a larger size of the 
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other, as shown in Fig. 5, designed for doing the work extra deep 

and extra broken ; while todo away with the necessity of leaving 

large and deep finishing furrows, reversible or one-way ploughs 

are common, whereby the furrow-slices are all laid one way, and 

there are no open furrows left at the finish at all. For sidelong 

or hillside ploughing one-way ploughs are particularly suitable, 

as the furrow-slice can then be always thrown downhill, thereby 

rendering: the work much easier. A common practice in 

America is to plough round and round a field and finish in the 

centre. This system obviates all the trouble and waste of 

Fic. 5.—Chilled Steel Digging Plough. 

labour connected with “drawing off” a field into ridges or 

stetches, making the finishing furrows and turning at the land 

ends. 

In the writer’s district, for instance, the ploughmen actually 

cannot “open up” a field—even where there are pre-existing 

furrows—without having the first furrow-slice “chucked away ” ; 

if this is not done, then the crown of each ridge will be made 

to stand up like a turf dyke down the field. Yet this system 

is actually approved of by the masters and encouraged at 

the ploughing matches. All this trouble and waste of labour 

would be obviated by the use of a one-way dig gging plough. 

On digging ploughs and others of a similar nature there is 

sometimes fitted a tail-knife which cuts and still further divides 

the furrow-slice after it has passed from the mouldboard. | 

This is an invaluable aid on clay soils which do not readily — 

pulverise, where a wide and deep furrow is being taken, but. is 

not so necessary on the lighter classes. a 
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The Disc-Plough. 

And now we come to the plough which is the most recent 

form of all, and which is only now being introduced into this 

country. This is the disc-plough, illustrated in Fig. 6, which 

in the great wheat-growing areas in the States is used in 

from one- to thirty-furrow sets, the latter pulled by a 

powerful traction-engine. The principle of it is simply the 

same as is adopted in the case of the disc-harrow, the disc- 

Fic. 6.— Disc-Prough. 

coulter for corn drills, and other adaptations of the revolving 

Bisc) In this’ plough the place of the: wrest. with all its 

adjuncts is taken by a revolving concave circular plate of 

steel which—set at the same angles as the mouldboard would 

be fixed at, perpendicularly and horizontally — cuts its way 

through the land, revolving as it goes along, and turning over 

and pulverising the soil at the same time. The success of this 

implement on the other side of the Atlantic makes it certain 

that it would succeed here—at least on the lighter soils and in 

stubble work—while on the principle that rotation causes less 
friction than sliding, it must be easier of draught in proportion 

to the work done. | 

BB 
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In its present form it is, of course, quite capable of improve- 

ment for British purposes ; we have not, for instance, yet come 

across a variety with a skim-coulter in front, for it does the 

cutting work of the ordinary coulter as it revolves along, like a 

wheel-coulter in itself. Now for our work a skim-coulter is 

absolutely necessary. American farmers, with the best imple- 

ments in the world, do their work in a very slip-shod and slap- 

dash manner, and in ploughing are not at all particular about 

making a tidy job and getting all the tails or rags of the 

surface growth hidden ; a style of work which would be fatal 

to our crops in this damp climate and with our comparatively 

mild winters, and therefore a skim-coulter (which can easily 

be put on) is an absolute necessity, more especially in ploughing 

lea-land. | 

It must be acknowledged, of course, that a plough of this sort 

would not work very well in stony or rocky soil. Whenever it 

encountered a stone it would have a tendency to rise over it 

and thus be thrown out of the ground, but for all homogeneous 

soils of any kind, from sand to clay, it would work exceedingly 

well. . 

To sum up: the modern plough is developing into a machine 

like the following :—The frame will run on the adjustable wheels, 

to which is attached a disc-breast, with skim-coulter to suit ; 

there will be a seat for the driver, a spring bridle attachment, 

the wearing surfaces of chilled and polished cast steel, and the 

whole of the frame and other parts of comparatively light 

malleable ribbed steel; while a trailing tail-knife or prong will 

be fitted on for the purpose of helping the breaking up and 

spreading of the furrow-slice. Probably one furrow will be 

adopted instead of two, but that will be wide in proportion to 

its depth, and be much broken up as it is turned over. 

Double-furrow Plough. 

When one begins to study the origin of customs, we find that 

some curious questions arise. For instance, it is an almost 

universal rule in this country to have two horses pulling — 

together at the same plough, Why? We are bound to say 

that we do ‘not know of any reason why, excepting that it is 
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simply a custom. As far as the ability to handle the horses 

or the implement is concerned there might just as well be 

three or four animals pulling it, with a corresponding size of 

plough, or a double or triple set of breasts. Our Colonial 

and American competitors have thrown all these hidebound 

traditions and customs to the winds, and have gone in for 

double, triple, quadruple, and any higher number of furrow 

ploughs, drawn by a corresponding number of horses, and all 

controlled by one man. They have, of course, large fields, or 

wide stretches of land for their use, but it is the adoption 

@eetnese: forms that is one of. the ‘factors in their’ cheap 

production of all kinds of crop, and we could most certainly 

partly adopt them here in many cases. On heavy land, of 

course, a single furrow-slice 9 inches wide by about 5 inches 

deep is about enough for a pair of horses to tackle with the 

ordinary old-fashioned ploughs, but with modern ploughs, and 

in fairly free-working land, three horses could quite well pull a 

double-furrow plough, and, indeed, in some instances it is done. 

Why double- and even triple-furrow ploughs have not “ caught 

on” better than they have is not easy to explain, though there 

are two reasons which are apparent. One is that in the past 

a multiple-furrow plough has been of such a massive, clumsy 

make that there was no comfort in handling it—more especially 

in a district of small fields—and the other reason is that the 

ordinary ploughman does not want it to succeed. An imple- 

ment or a system which is going to do the work with, say, 

half the usual number of men and horses, is not going to be 

hailed with pleasure by the ordinary working man—who fears 

he may lose his job—and, consequently, the innovation will not 

succeed unless it is tackled by the farmer himself or someone 

interested in its success. The rural population has so long been 

accustomed to one man attending to two horses and working 

with them that it will take some work to get that man to look 

after three ; but it has been done. Some farmers have written in 

the agricultural press that they have induced their men to adopt 

the system by a small rise in their wages, and it is only a matter 

of keeping the thing going for a little while to make it a custom 

and habit. The adoption of a duplex plough with one man and, 

Say, three horses to work it, is certainly a modern development 

Bye Ba 
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of ploughing which might be very successfully adopted in many 

cases, and would certainly help to cheapen the cost of produc- 

tion. One of the best and most modern forms of double-furrow 

ploughs for three-horse work is illustrated in Fig. 7—-combining 

lightness, strength, and simplicity with efficient work. 

At the same time, there is a great deal to be said in favour of 

sticking to the old system of pair-horse work. If a double- 

furrow plough is adopted, requiring three horses to pull it, it 

means that another man’s pair must be broken up to get the 

third horse, and this is an innovation which the men in some 

districts would. never agree to, ii, on the othermhrmd 16 vis 

arranged that one man sshall. handles three norsess tenement 

means that all our other implements will have to be on a 

Fic. 7.—Double-furrow Chilled Steel Plough. 

three-horse.. scale—harrows, rollers, mowers, &c., &c. It as 

doubtful if this would be any benefit in the long run, while it 

certainly would involve a tremendous expense and upset on 

a farm. It could not be applied in the case of carting, for 

while one man can handle two horses with two carts, or a two- 

horse waggon, three horses are out of the question. If ploughing 

were the only or the principal kind of field work done on a 

farm—as is the case in some districts in America—then a 

double-furrow plough with three horses would be an undoubted 

benefit ; but the difficulty of getting a three-horse system to fit 

in all the year round, at all sorts of work, must be considered by 

anyone who thinks of adopting this innovation. 

It has been said that no one plough can do all the different 

kinds of ploughing required by a farmer—not merely on 

different kinds of soil but on the same kinds of soil on the © 

same farm at different times. The implement which does 
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stubble work fairly well, or which makes good enough work on 

a bare fallow, may be quite unsuited for ploughing up grass 

land. Again, a plough which does well on a light, sandy loam 

may be a complete failure ona stiff clay. The converse of these 

statements, however, does not hold true, for a plough which will 

turn over a satisfactory furrow in a stiff clayey pasture will work 

satisfactorily anywhere else. On a rough fallow, of course, 

wheels will not run very well, though even that difficulty can 

be met. The writer has tried many ploughs in his time, and on 

many different soils, and is of opinion that many of the modern 

Fic. 8.—American Gang Plough. 

forms, which have two or three wheels, a skim-coulter, anda 

chilled steel breast, will serve well as general purpose ploughs 

and do any kind of work better than the old ones. 

For information and comparison an illustration of an 

American sulky plough is given; with high wheels and a seat 

the work is done as comfortably as driving a mowing machine 

(Fig. 8). 
| Special Ploughs. 

It is not possible, within any reasonable limits, to go into the 

merits and demerits of all the “ special ” kinds of ploughs which 
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are used for various purposes in different districts, The typical 

varieties of the common form have been discussed, and the 

principles which apply to them should act as a guide in respect 

of all the others. These others may be classified under such 

headings as :— 

Subsoiling. 

Ridging. 

Paring. 

Potato Raising. 

Draining or Gripping. 

Multiple-furrow. 

Steam. 

Many of our common general purpose ploughs can be con- 

verted into the digging, subsoiling, ridging, paring, potato-raising 

and gripping forms by simply taking off the working parts and 

fitting on the suitable “ irons ” (now steel-made) for the work in 

hand, and a convertible plough of this sort is a decidedly useful 

implement on a farm. For subsoiling a special tine is fitted on 

in front of the breast, which penetrates and tears through the 

soil along the bottom of the previous furrow ; or else the “irons” 

are taken off and a special chisel share put on, which rips up the 

“pan” or hard bottom of the furrow behind another plough. 

One maker in this way advertises a plough which can be con- 

verted into 26 different implements ! 

The ridging plough—sometimes called the double mould- 

board plough—is simply one with a right and left breast to 

throw the mould out to both sides and thus make a balk or 

ridge for roots or potatoes. Nowadays there is an increasing 

tendency to fit these breasts in two or three sets on to the 

modern cultivator frame—a vast improvement—but they can be 

had adapted to fit on to the ordinary plough frame. 

For paring, a share with an extra wide feather, or cutting 

edge, is put on, and the plough set to a shallow depth to suit 

the thickness of turf wanted. 

For potato raising a ribbed frame, tie the fingers of an ope 

hand, is fitted on in place of the sole-plate—the “irons” and 

breast being removed—and the earth containing the potatoes | 

flitters through the prongs or ribs as the plough passes along 
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through the ridge or balk, leaving the tubers mostly on the 

surface. 

The draining or gripping form can also be adjusted on to the 

ordinary frame. This is for cutting a small trench or “groep ” 

in grass land on clay soil, to help the running off of the surface 

water. This can, of course, be done by the ordinary plough, set 

over to the “ land” side so as to run edgeways, and thus cut out 

a triangular furrow-slice ; but a special cutting share and other 

parts can be fitted on with some makers’ ploughs, and do much 

better work. 

The multiple plough is simply the double-furrow form with 

extra shares and breasts for use on light land where one or two 

furrows do not absorb all the force of an ordinary team of 

horses. ‘The furrows cut are usually smaller in size than with 

the regular ordinary plough, and the work is mostly done where 

seed is ploughed in to a shallow depth, or in working a loose 

fallow. 

The steam plough is the adaptation of the plough to a giant 

scale of work to suit the unlimited power which can be developed 

by a large engine. It is a multiple plough, on the same scale 

as the largest of single-furrow ploughs, while of necessity it is 

also a one-way plough. | It is worthy of note that the benefits 

of steam ploughing have been largely handicapped by the depth 

of our ordinary soils. If the soil is only 6 or 7 inches deep 

then it has proved a disastrous mistake to tear it up to a depth 

of, say 8 or 9 inches, which the giant power of steam made quite 

easy, on account of the often poisonous nature of the subsoil. 

Ordinary ploughing can, as yet, be more cheaply done on the 

ordinary scale met with on British farms by horse-power, and as 

extraordinary ploughing has not been found desirable the use of 

the steam plough has much fallen into abeyance during the last 

twenty years, though the steam cultivator has always been in 

sreat demand. In connection with this point it is worthy of 

note that steam ploughing hy adzrect traction is the order of the 

day on the great wheat farms of California. 

The engines have immensely wide wheels fitted with speeds 

to give a greater “bite” on the ground, while twenty to thirty 

furrows turned behind at one sweep is the rule.. Another point 

worthy of note is that the ploughs are often the disc variety 
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above described, so that the land is fit for seeding straight away 

without any further preparation. Even when on a smaller scale 

horses are used, four horses pulling a four-disc plough is 

common, with one man riding and controlling the whole. 

Within the last year or two the motor-plough has been coming 

to the front in this country, and is likely to be still further 

developed. The convenient adaptability of the oil-engine is 

rendering this possible, and the invention of a direct traction 

motor adaptable to all kinds of farm work is now practically 

accomplished. In connection with these labour-saving devices— 

such as double-furrow ploughs, motor-ploughs, &c.—it must, 

however, be kept in mind that there may be no benefit or saving 

in the total expenses of the farm. If a certain number of men 

and horses are needed to carry on the work, taking. the twelve- 

month round, then the getting of a costly outfit to do one job, 

such as ploughing, may only be a ruinous addition to the 

expenses ; we need, for instance, a crowd of men to do hoeing, 

harvesting, root-lifting and other kinds of work, and this crowd 

of men, with the corresponding number of horses, must be kept 

on while the motor is doing some of their work. ‘This applies 

all round, of course, so that motors must either be developed to 

do all the work or else be done without altogether. The limits. 

of two-horse work are by no means yet reached, while enough 

has been said above to show that there is great room for 

improvement in both ploughs and ploughing in the old style. 

Conclusion. 

Many of these methods could not, of course, be adopted here 

in our small fields, wet climate, and, perhaps, stiff clay soil ; but 

it is desirable that the implements our competitors use, and 

their methods of use, should be known to us, to realise where we 

are in the struggle for agricultural existence. Some of their 

ploughs and style of work we have adopted already in modified 

forms, but there is immense room for improvement yet, and the 

writer has endeavoured to show in the above pages what are the 

most recent ideas on the matter, both as regards the plough 

itself and the style of work which should be done by it. That . 

in many districts in this country we are a long way behind, the 
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writer has reason to know to his sorrow. There is a great deal 

more bad ploughing about than good, and this is not altogether 

the fault of the men, for there are whole districts where not one 

farmer in twenty understands either the plough or the work it 1s 

intended to do, although they may have been at it all their lives. 

Some keep on working with the old wooden plough, which has 

not been much altered since the days when Alfred was king of 

the West Saxons, and any attempt to introduce a modern 

improved variety, with chilled steel working parts, steel frame, 

and wheels, is resented. Some who have tried a modern form 

have not had the knowledge or the patience to adapt it to their 

land or special work, and have thrown the implement aside and 

returned to the good old historic methods. It is certain, 

however, that, if our arable farming is to head the procession 

_of the world in the future as it has done in the past, modern 

implements and modern styles of work must be adopted ; and 

while some districts in these islands have put into practical 

use most of what has been said above, there are other districts 

where they have not yet learned the alphabet of ploughing. 

PRIMROSE M°CONNELL, B.SC... F:G.S. 
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ON ‘THE. BROWN-ROFT OF THE SWEDISE URN EF. 

WITH A NOTE ON THE SAME DISEASE OF 

THE CABBAGE. 

‘The brown-rot of the swede (Brasszca campestris rutabaga), 

of which I propose to give a short account, has been under 

my observation since 1898. During these five years I have 

found it very generally prevalent throughout Northumberland, 

occurring notably from October onwards in roots still growing 

in the fields; and very frequently to be “met with im- (tie 

store-heaps. In this locality the attack has been entirely 

upon the swede, and its manifestation has been chiefly 

confined to” the root; the leaves presenting ne sign, on 

infection so far as I have been able to observe. 

The disease is due to the action of bacteria, and has hitherto 

in England remained undescribed upon the swede or turnip, 

but its appearance has been noted upon the cabbage, and it is 

known to have caused great damage to cruciferous crops in 

America and onthe Continent. It is, therefore, very desirable 

that a general description of its characteristics should be given.* 

This brown-rot was first described by Pammel+ (1895) as 

present in Iowa among swedes and yellow turnips, in some cases 

more than 50 per cent. of these crops being destroyed during 

the wet season of 1892 and 1893. Pammel isolated a bacterium 

which he proved to be the cause of the disease. Subsequently 

Smith} extended his work and published accounts confirming 

Pammel’s earlier observations, and giving more detailed investi- 

* I have in course of preparation a scientific account dealing more specially with 

the pathological features of the disease. 

+ Bacteriosis of Rutabaga. Towa Agricultural College. Bulletin No. 27, 1895. 

~ Pseudomonas campestris (Pammel) the Cause of a Brown-Rot in Cructferous 

Plants. Centralblatt fiir Bakteriologie us.w. Abt. II., Bd. III., 1897. The 

Black- Rot of the Cabbage. U.S. Department of Agriculture. Farmer’s Bulletin, 

No. 68, 1898. Zhe Effect of Black-Rot on Turnips. U.S. Department of Agri- 
culture, Bulletin No. 29, 1903. 
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gations into the nature of the attack, which he completely 

proved to be of a pathogenic character and due to a _ bacterium, 

Pseudomonas campestris, Smith noted the failure of a whole 

crop of white turnips in Baltimore, and heavy losses to market 

gardeners in Racine (Wisconsin), through the destruction of 

cabbages, both of which he showed to be due to the same 

species of bacterium. 

One of the most noticeable features of the disease is the 

brown or black staining of the tissues occupied by the bacteria. 

The coloured drawing here reproduced represents exactly the 

appearance of the roots as I have found them attacked in the 

fields. In the initial stages the outermost wood-vessels are 

the first to be invaded, and these can be clearly distinguished 

by the naked eye standing out as dark brown spots near the 

rind (see figure) ; often every one of these wood-bundles is thus 

discoloured, and a ring of dark spots marks out their position at 

the periphery of the root. The more internal bundles are also 

indicated by dark spots extending radially. As the attack 

proceeds the discolouration may be traced outwards to the rind 

and inwards to the centre of the root; this gradually extends 

and develops until a large portion, and often the whole “ flesh,” 

becomes a dark brown mass (see figure). Even in the advanced 

stages, however, the tissues remain firm to the touch and are 

not reduced to a soft, pulpy condition. 

The disease is of a markedly vascular character, its progress 

being clearly traceable along the woody portion of the vascular 

bundles, and, in the early stages, at least, the bacteria are 

entirely confined to the cavities of the wood-vessels and inter- 

cellular spaces. 

The various inorganic salts absorbed by the roots from the 

soil are conveyed to the leaves by means of the wood-vessels. 

These wood-vessels contain in addition soluble carbohydrates, 

and hence their contents are of a nature to greatly favour the 

invading organism. . It will thus be readily understood why the 

bacteria should proceed in this direction, and also the great 

damage which ensues to the plant from the blocking up of the 

wood-vessels and consequent stoppage of the supplies necessary 

for the manufacture of its food material. : 

I have succeeded in producing all stages of the disease upon 
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perfectly sound healthy roots, by inoculation with a pure culture 

of a bacterium which I isolated from naturally decaying 

roots, and which proved to be identical with P. campestres. 

Specially prepared pieces of healthy swede sown with a pure 

culture, under strictly sterile conditions, soon became infected, 

showing the brown discolouration of the tissues and all the 

peculiar characteristics of the attack. Bacteria again isolated 

from these in the same manner and sown upon similar blocks 

of swede always produced the same result, leaving no doubt 

that the disease in question was caused by this particular 

species of bacterium. 

As will be observed by reference to the figure, this plant had 

formed a large well-grown root before the infection commenced. 

This I found most commonly to be the case, and it is in some- 

what striking contrast to the manner of attack as described by 

Smith, who found the dwarfing of the plants a strong character- 

istic. He states that turnips attacked by brown-rot do not 

enlarge much radially, and that numbers which he examined, 

though several months old, in form more resembled carrots than 

turnips. According to this author’s observations the infection 

took place chiefly through the leaves, and presumably his 

specimens became a prey to the disease at an early age, which 

would account for the arrested growth. 

So far as I know, this disease has only been reported in 

England upon cabbages. In America the havoc which it has 

wrought is very serious. At Racine (Wisconsin) the damage for 

three years. was estimated to exceed £20,000. In Illinois the 

acreage under cabbages has been much reduced, and on Long 

Island the cabbage-growing industry was threatened with 

extinction owing to this disease. In some cases entire fields 

were totally destroyed by it, and the loss throughout the State 

of New York is said to have amounted to many thousands 

of dollars. It is reported by Jones* as being widespread in 

Vermont, and apparently on the increase. The epidemic is 

stated to have been rampant in no less than eighteen of 

the States of America, and recent researches of Stewart and : 

—————et 

* Black-Rot, a Disease of the Cabbage and Turnip, Vermont: Agricultural 

Experiment Station, Burlington, Vt. I. Bulletin No. 66, 1898. 
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Harding * have brought out the fact that the germs of the 

disease have become so abundantly and widely distributed 

that it has been found impossible to discover any means 

of checking it. Hecke+ has also described the same attack 

as widely distributed in Austria, destructive in gardens in the 

neighbourhood of Vienna and in various districts in the 

Tyrol. Harding { mentions it in widely separated localities in 

Europe. 

Smith has shown by experiments that the natural method of 

infection is chiefly through the water-pores of the leaves and also 

through the agency of slugs and caterpillars. I have always 

observed the infection to have commenced through some injury 

to the root. Many parasites, both among fungi and bacteria, 

have no power to penetrate the hard outer rind of the sound 

root, and only find an entrance when the way is opened by 

injury inflicted by some agency such as that described. The 

amount of harm done by slugs, snails and caterpillars, and 

other destructive larvz in the soil is incalculable, and it would 

be well if more could be done to eradicate such pests before the 

crops are sown. 

The attack being confined to the Cruciferae, crops belonging to 

this order should not follow each other for several years, the 

decaying plants ought not to be given to stock, nor should the 

manure from animals fed on these plants be used for crops 

liable to the infection. A serious outbreak of brown-rot has 

been traced to infected manure. If also the rotting plants are 

allowed to remain in the field the germs infect the soil and are 

ready to infest the succeeding crop. 

It may be useful to add that the disease above described is 

easily recognisable on cabbages. There is the same blackening of 

the tissues along the path of the vascular bundles. Black spots 

appear upon the margins of the leaves and the discolouration 

extends along the veins. If the leaf-stalk is cut transversely 

the veins occupied by the bacteria can be seen as black dots. 

* Combating the Black-Rot of Cabbage by the Removal of Affected Leaves. 

New York Agricultural Experiment Station. Bulletin No. 232, 1903. 

+ Die Bacteriosis des Kohlrabi, Zeitschrift fiir das landwirthschaftliche 
Versuchswesen in Oesterreich, 1902. 

t Die schiwvarze Faulnts des Kohls und verwandter Pflanzen. Centralblatt 
fiir Bakteriologie u.s.w. Abt. 1I., Bd. VI., 1Goo. 
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The plants show signs of wilting, and the heads become dwarfed 

and distorted, as the disease proceeds from certain centres of 

infection. | | 

The precautions mentioned above apply equally to cabbages, 

and very serious destruction to this crop has been traced to 

infection spread in this manner. It is advisable for seed-beds 

to be changed each year, and it is better not to employ soil upon 

which a cruciferous crop has been recently grown, In one case 

of extensive damage the same plot of land had been used for a 

seed-bed for several years, and cabbages had been planted on 

the sare land for seven years in succession. 

The removal of affected leaves at frequent intervals and their 

subsequent destruction has been recommended, and this treat- 

ment was considered to have met with success, but more 

recently Stewart and Harding have shown by a series of 

practical field experiments that leaf-removal is worthless as a 

method of controlling the disease, and that it considerably 

reduced the yield per acre. This treatment would obviously be 

valueless where the infection commences through the roots. 

It seems probable that our greater immunity from this 

disease in England may be due to a better system of rotation 

of crops, and also possibly to the temperature in this country 

not attaining the high summer temperature of America—8o 

degrees to 90 degrees Fahrenheit or higher—which Smith has 

shown to be the most favourable for the growth of this germ, 

particularly when accompanied by a damp atmosphere. 

M, GPOTTrer. 

DESCRIPTION OF PLATE. 

Transverse section of a Swede attacked by Brown-rot, from a field at Cockle 

Park. On the upper left hand corner the disease has considerably advanced into the 

interior, while the brown dots extending round the periphery indicate an early stage 

of attack in the vascular bundles. 
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EXOTIC CONIFERS IN BRITAIN#* 

Although Great Britain has only a small percentage of forest 

land, she is able to show a great variety of extra-European 

species of trees, many specimens of which have attained to a 

size that is probably not equalled elsewhere in Europe. It 

must be said, however, that much move attention has been given 

to the introduction of conifers than of dicotyledons, a result 

doubtless due to the fact that the humid climate of Britain is 

pre-eminently adapted to the requirements of the former class 

of trees. There seem to be, speaking generally, three out- 

Eeamcing features in the exotic, coniferous trees of . Great 

Britain :—(1) Their age ; in a large number of cases we possess 

Piemoldest Specimens in Europe. (2) Their size; the rate of 

srowth being usually very satisfactory. (3) Their abundance ; 

the number of places where important collections of well- 

matured conifers are to be found being counted by hundreds. 

Of the species of trees now growing in Britain only a few are 

known to have been present in pre-glacial, inter-glacial, and 

post-glacial times. With regard to some of these it may be said 

that although they are present in Britain to-day, and were 

undoubtedly present in pre-Roman times, it is possible that 

they became extinct in prehistoric times to be afterwards intro- 

duced by the Romans, or in the period subsequent to the 

Norman Conquest. This is certainly true of Puzcea excelsa, 

Rhamnus frangula, Pyrus torminalts, Pyrus aria, and Carpinus 

Betulus, whose remains have been found in pre-glacial deposits, 

but not in the peat bogs or other deposits of post-glacial times. 

The Spruce is believed to have been re-introduced by man in 

the sixteenth century. Perhaps it is fair to assume that trees 

met with in the peat bogs and fluviatile and lacustrine deposits 

* Translation of a paper contributed by Dr. Somerville to the Congress of Forestry 
Experimental Stations, Vienna, September, 1903. 



320 EXOTIC CONIFERS IN BRITAIN. 

of post-glacial times have persisted right through the centuries 

that separate the Neolithic period from the present day, and 

that such species are therefore, in the strict sense of the term, 

indigenous to Britain. The following is the list (omitting mere 

shrubs such as Prunus spinosa, Viburnum opulus, Sambucus 

nigra, Cornus sanguinea, Salix cinerea, &c.):—Ilex Aqutifolium, 

Acer campestre, Prunus domestica, Prunus Avium, Prunus Padus, 

Pyrus Aucuparia, Pyrus communis, Crataegus oxyacantha, 

Fraxinus excelsior, Ulmus montana, Betula alba, Alnus glutinosa, 

Corylus Avellana, Quercus sessiliflora, Quercus pedunculata, 

Fagus sylvatica, Salix caprea, Populus tremula, Taxus baccata, 

and Pinus sylvestris.* 

A few are believed to have been introduced by the Romans, 

eg., Juglans regia, Castanea vesca, Acer Pseudoplatanus, Tilia 

europaea ; while others found their way to Britain in the sixteenth 

or seventeenth centuries, ¢.¢., desculus Hippocustanum, Populus 

alba, Picea excelsa, Abtes pectinata, Larix europaea. Although 

the last-named was introduced about the middle of the 

seventeenth century, it was not till the second quarter ‘of the 

eighteenth century that its cultivation, especially in Scotland 

was undertaken on a large scale. 

The introductions of the nineteenth century are much the 

most numerous and interesting, and it is chiefly these that occur 

to our mind when we speak of the acclimatisation of exotics. 

Before, however, reviewing these recent introductions, it may be 

well to look for a little at the climate of Britain, the peculiar 

character of which has proved so favourable to tree-growth. 

The climate of Britain is characterised by the comparative 

mildness of the winters and the coolness of the summers. If 

these two factors varied to a like extent, the mean temperature 

of London would be the same as that of other places in the same 

latitude, say, Warsaw ; but, instead of this, we find the mean. 

temperature of London to be the same (about 49°5 deg. F.) as 

that of Vienna, which is situated over 3 deg. of latitude further 

south. The contrast with Munich is even more striking, the 

mean annual temperature of this city being about 4 deg. F. 

below that of London. This means that the mildness of the 

English winter is relatively more pronounced than the coolness 

* Clement Reid. Zhe Origin of the British Flora. 
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of the English summer. In January the mean temperature of 

much of Ireland and of the west of Scotland and England is 

the same as that of Avignon, Florence, and Constantinople ; 

whereas in July London is not so warm as Memel, which lies 

more than 5 deg. further north. In winter the greater part of 

Britain is 10 deg. or 12 deg. warmer than Munich or Vienna, 

whereas in July the temperature of Vienna is nearly 7 deg. F. 

above that of London. 

While the rate of tree growth may be much affected by 

summer temperature, what determines the question as to 

whether a particular species may be successfully grown in a 

place is not so much the mean summer or mean winter tempera- 

tures as the minimum winter temperature. On the west coast 

of Scotland and England, and over the greater part of Ireland, 

it is a comparatively rare event for the temperature to sink 

below 20 deg. F., while any snow that may fall lies for, at most, 

But a few days. In the centre and east of England and 

Scotland two or three weeks of frost may be experienced each 

winter, when. the thermometer may sink to 15 deg. F., and 

occasionally, though very rarely, to below zero. The figures for 

certain stations for the five years 1893-1897 are shown in 

Table I., which has been kindly compiled for the purpose of this 

paper by the Meteorological Office. 

It is in winters of unusual severity that the climate of Britain 

contrasts most favourably with that of the rest of Europe. 

February, 1895, was an exceptionally cold month over the whole 

of Europe, but the mean minimum temperature (24 deg. F.) of 

that month in London was no lower than that experienced 

along the west coast of France, and in the Riviera, Central 

Italy, and Turkey. In the same month the mean minimum 

temperature was 18°5 deg. F. in Vienna, and 16°5 deg. F. in 

Munich, while the absolute minimuin temperature recorded was 

micdes. I. in London, 4°5 deg..F.in Vienna, and —4 deg. F. in 

Munich. Other data are shown in Table II., the figures being 

given to the nearest half-degree. 

In the month of May, Britain and Austria have each about 

» 200 hours of sunshine, whereas in December the amount of sun- 
4 ' 

| 
| 

| 
; 

shine in Austria (50-100 hours) is about double that in Britain. 

On the mean of the year Britain gets from 27 to 36 per cent. of 

ONG: 
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its possible sunshine (1,200-1,600 hours), whereas Austria gets 

40 to 50 per cent. (1,800—2,000 hours). 

TABIEE ale 
MEAN, GREATEST, AND LEAST NUMBER OF Days PER ANNUM ON WHICH 

TEMPERATURE FELL BELOW CERTAIN LIMITS, AND JANUARY TEMPERATURE 

DURING THE FIVE YEARS 1893-7. 

Below 23 deg. F. Below 14 deg. F. Lyte 5 deg.F.|| Mean January Temp. 
Number ot Days. |/Number of Days.||NumberofDays|| Degrees Fahrenheit. 

Mean. | Extremes. || Mean.| Extremes. || Mean.| Extrms.|| Mean. | Extremes. 

London (Kew)|) 16:60) en5 tz 2 | Or 3760 None. 33°0 |290°5 & 36°5 
Cheltenham 7:2) 12738 | maqiee 964192 OO Gene) N one. 31°O |35°0&25°0 
Cambridge ...| 13°72 | 25&. 7/126] 8&0 N one. 29°5 |34°0&27°0 
Plymouth = 25.) 2:4. |) (One =O Njone. N one. 35°0 |36°5 & 31°5 
Southampton...| 6°6 | 20& 0 |] One}Occasion N one. 33°0 137°0&29°5 
Wiesbaden ...| 25°0 | 46& 14]| 7°6 | 20& Oo ||. 2°6 | 7 & Of 25°5 |31-0& 180 
Berlin 2. > %..| 28:8-| 4orke 2 \"9"on|"v20c& (0%) 178 Olé oO Ine ztoOmie7 en corzas 
Miurich) 2. ses 52 Osis 2A LooA sh ae | 776 19 & Ol] 18'0 |24°0& 9°5 
Memel’*...” <.5|| 4556 | 67 & -20'||23°6 | 40°10 || 056 124) 6c 2) 7G I2ArO ne 270 
Vienna ~ 5. A254) 3372) 50. & 12 tor | 2n & 12-2 5 ollezonsaiZonsec i aie 
Novgorod _...|134°0 |147 & 129 pe 118 &71- ||530 eas 15 0725 0c One 

* Below zero. 

PABe Eel 

Mean Temperatures. January, 1895. February, 1893. Teawest 

alga 
; : recorde 

Year, | Jan. | July. | Mean JAbiotte| Mean |Absot te] x871-rg0o 
Pe 0) = Fe He 1 Fi. VIG Fe 1 

London (Kew) 
1871-1900. 2-.) |b.4975, || 3965. 10250) || 42025) | 210s 2AcOn ace 9'0 

Cheltenham 
188 1—L9OO™ 25-61) 4 5093755 || OF Or 2560 | V5 Hl 2or5 6°5 30% 

Cambridge | 
1971-1900 -., | 49°0) | 37-0" |" 62-0r||"27°O | 15 Om +2055 650 ||. ° Zero, 

Plymouth 
1871-1900 %.,)) 5120 | 42:0 | VOLO 31-5") 2220) ||| 25 cee 17'O 

Southampton | 
1871-1900)... |- 5070 |) 40:0 || 62° || 2055 | =19"0 | "24°08 rAcom 130 

Berlin | 
LOS 1S9O) oe, 4 ou5n| 32:On | NOOsG) || 23608] = accel e20ns 6'0 — 

Munich 
IS§1-15S0) 2-4 )| 0452002755, 0080) | TSO] a tcO*l| TOaca acon _ 

Wemel= eA SEOnle 20n0n| | OR Ol 22a I°5 || 14°5 ig _ 
- Novgorod is BSese| owl iOn |) (67:25 7 Oo Al 3° O* || ei Or Ales aes — 
Vienna 

1851=1880) ee || 4G25 | -50:04) 08 “50 |), 22°00 3 °5.al| MSE 4°5 _ 

* Below zero. 

In January seven-tenths of the sky in Great Britain is 

obscured by cloud, whereas in Austria sixth-tenths only is- 

covered by cloud. In July the sky is clouded to the extent of 
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sixth-tenths in the south of England, and eight-tenths in the 

north of Scotland, as contrasted with only four-tenths in 

Austria. 

As regards annual rainfall it may be said that the east of 

Britain receives 20 to 30 inches, whereas twice this amount falls 

in the west, some small areas receiving more than 150 inches. 

The larger part of Germany and Austria receives annually 

about 30 inches of rain, 40 inches falling in the Harz and 

Carpathians, and 60 inches in some parts of the Tyrol. 

The early introduction of exotic trees into Great Britain was 

by no means a matter of chance. On the contrary, it was the 

result of a strong demand on the part of landowners, to satisfy 

which systematic expeditions were organised, either by (a) 

existing societies, (4) special associations, or (c) commercial 

nurserymen. In all cases, other plants besides trees received 

attention, though in some cases trees, and especially conifers, 

were the main object. In 1823 David Douglas was engaged 

by the Horticultural Society of London, and, after a short visit 

to the Eastern States of North America, he sailed in 1824 for 

North-West America, where he remained till 1827. After two 

years at home, he sailed for California in 1829, and met with 

a tragic death in the Sandwich Islands on July 12th, 1834. 

To Douglas we owe many of our most valuable conifers, 

@.2., Pinus insignis, P. Coulteri, P. lambertaina, P. monticola, 

P. ponderosa, Abies amabilis, A. bracteata, A. grandis, A, nobilts, 

Picea sitchensts, and Pseudotsuga Douglasii. 

It was also the Horticultural Society that sent Theodor 

Hartweg to North America in 1845, the most notable of 

whose introductions were Scguoza sempervirens, and Cupressus 

MACYOCar pa. 

In 1843 the same society had sent Robert Fortune to China, 

and to him we owe Cryptomeria japonica and other trees of 

lesser importance. The cost to the society of despatching 

collecting expeditions from 1840 to 1846 amounted to 

Eai837 13S. Id: 

In 1849 an association was formed in Edinburgh which had 

for its object the despatch of a collector to North-West America. 

This association—known as the Oregon Botanical Expedition— 

was supported by landowners and nurserymen, chiefly Scotch, 

Grex 
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each subscriber taking at least one share of 45, the results of 

the expedition to be divided amongst the members according to 

the number of 45 shares. The sum subscribed in the first year 

was 4950; subsequently increased to £1,445, most members 

taking a single share, though some—chiefly nurserymen—taking 

four to six, and even up to ten. John Jeffrey was appointed 

collector, and sailed for Montreal in June, 1850, reaching the 

district west of the Rocky Mountains in the following year. 

The Hudson’s Bay Company granted him a free passage, while 

the Admiralty promised to assist with their ships on the North- 

West Coast of America. The first consignment of plants and 

seed arrived from San Francisco in 1852, the postage of which 

amounted to 4135, but the Post Office authorities generously 

agreed to waive their claim. To Jeffrey we owe Adzes lastocarpa, 

T. mertensiana, Thuja gigantea, Libocedrus decurrens, Pinus 

frexilis, P. balfourtana, P. murrayana, and P. Jeffreyt.* 

In 1854 an expedition was undertaken to California by 

Messrs. Beardsley and Murray, and the result of their efforts 

was the introduction of that fine tree, Chamaecyparis lawsontana 

and one or two others of much less importance. 

One other private expedition may be mentioned, namely, 

that of John Gould Veitch, a member of a famous firm of 

English nurserymen, who, in 1860, set out for Japan, and was 

instrumental in introducing Larex leptolepis, Abies firma, Picea 

polita, P. ajanensis, P. alcocktana and others. 

The number of species of conifers that find conditions more 

or less suitable to their requirements in some part of Great 

Britain and Ireland considerably exceeds 100. Mr. Dunn, 

in his census prepared for the Conifer Conference of the Royal 

Horticultural Society in 1891, gives the dimensions of 102 species. 

I do not, however, propose to include in this paper any that — 

are not at least fairly common, and which hold out the prospect 

of attaining the dimensions of useful forest trees. 

With few exceptions exotic trees in Great Britain are 

grown in isolated positions, so that their stems are covered 

with branches quite down to the ground. The result is, 

Bp | am indebted to Professor Bayley Balfour for access to the minutes of the. 

Edinburgh Oregon Association, and for the perusal of some of Douglas’s 

correspondence. 
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that for any given age, their girth at breast-height is greater 

than would be the case with trees of a similar age grown in 

close forest. On the other hand, the height is probably less 

than it otherwise would have been. The circumference is 

given at 44 feet from the ground. The ages given are calcu- 

lated from the time of planting, at which time the tree would, as 

a rule, be four years old, so that to get the actual age from the 

time of sowing the seed the figures would generally have to be 

increased by four. 

The dimensions given for the various species are not averages, 

but are the result of actual measurement of individual trees 

situated in the districts indicated. Asa rule, for any given age, 

the largest tree has been selected. Some may think that this 

is not a fair index of what a particular species may be expected 

to attain to at any given age, but I am disposed to think that 

the maximum height recorded for a certain age, in the case of 

a tree grown in a garden or park, is more likely to represent 

what may -be looked for, when the same species is grown in 

close forest, than the average height of all the trees of that age 

would be. It is to be remembered that the figures that follow 

are taken, for the most part, from “specimen” trees, and that 

in their case there has been little application of the law of the 

survival of the fittest. Suppose that forty years ago an order 

was given to a nurseryman for five Douglas firs about 3 feet 

high, the plants supplied might vary from three to six years of 

age. A Douglas fir that attains the height of 3 feet in three 

years may be regarded as an individual with a natural tendency 

to vigorous growth, whereas if six years be taken to reach 

the same height the particular individual is manifestly a slow 

srower. If the five Douglas firs were intended for landscape 

effect, each would be set out with abundance of room, and, no 

matter whether it grew fast or slow, it would be allowed to sur- 

vive. At the end of forty years the tallest of the trees might be 

80 feet, while the smallest might not exceed 40 feet, giving an 

average of, say, 60 feet. But if a number of Douglas firs were 

planted 3 or 4 feet apart, and managed in true sylvicultural 

fashion, the only individuals that would survive to the age of 

forty years would be those with a natural tendency to rapid 

growth ; all the others would long before have been suppressed 
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or removed in the thinnings. The average height of the wood 

would therefore be not 60 feet, but 80 feet; hence it follows 

that in converting the results of arboricultural treatment into 

terms of sylvicultural treatment we should take as the basis of 

our calculations not the average but the largest trees. I] am 

aware, of course, that “specimen” trees are usually set out in 

good soil and in well-sheltered and otherwise favourable situa- 

tions, but, on the other hand, they lack the “drawing-up” 

influences of a closely stocked wood. 

In the following tables it will sometimes be found that a 

young tree has attained to greater dimensions than an older 

one. The reason for this may be explained. In dealing with 

any particular species the choice of specimens decreases with 

age, that is to say, whereas we may have twenty measurements 

of twenty-year-old trees from which to select, we may not have 

more than one or two in the case of sixty-year-old specimens of 

the same species. The chances of being able to record the 

dimensions of a “ dominant ” tree of the latter age are, therefore, 

relatively small. 

In compiling the following tables, free use has been made of 

Mr. Dunn’s census,* though other reliable sources have also been 

drawn upon. In many cases I have been able to secure 

measurements in June, 1903, of the same trees whose dimen- 

sions, in the spring of 1891, were recorded by Mr. Dunn. In 

this way a record of the growth made during the last twelve 

years has been obtained. In some cases the particular tree has 

lost its top in the interval between the two measurements, which 

accounts for the height recorded in 1903 being sometimes less 

than that given in 1891. 

Abies amabtlis, Forb —Quite hardy, though not very common. 

The following measurements are recorded :— 

* Jour. Roy. Hort. Soc. 1891, Vol. xiv., p. 481. 
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| Height. | Girth. 

No.| Age, years. County. Remarks. 

Beet 3 | Ftin; 

I 14 12 01:9 Cambridge. 
2 17) 32 210 Dumfries. Measured I891. 
3 20 29 2-0 Aberdeen. 
4 29 44 4 10 Dumfries. Same tree as No. 2, 

| measured 1903. 

Abies bracteata, Nutt—Not common. Kequires the climate 

of the milder districts of Britain :— 

Height. Girth. 
Age, years. County. 

Feet: Eta. En: 

20 21 I I Forfar. 

30 49 4 6 Cornwall. 
37 40 4 9 Gloucester. 

Abies cephalonica, Loud.—Quite hardy after it is fairly 

established, and extensively planted :— 
~ 

Height. | Girth. 

Noa Aces years, |——_— | County. Remarks. 
Beet. tein: 

I 18 37 Bei Lanark. 
= 30 47 CeO Perth. 
3) 45 70 9 4 Kent. Measured 1891. 
a 5 53 8 8 Kildare. ; 
5 57 73 1 Kent. Same tree as No, 3, | 

| measured 1903. 

Abies concolor, Lind. et Gord.—Hardy everywhere, and much 

planted :— 

Height. | Girth. 

No.| Age, years. County. Remarks. 

Reet. © | teint i 

me! sat ae : 

i 12 15 Lon? Edinburgh. 
2 1057 30 2°20 Waterford. i 
3 25 54 A 7 Kirkcudbright. 

4 30 64 Sine. Kent. Measured 1891. 
5 36 45 6 10 Queens. 
6 42 87 Lie, Kent. Same tree as Ne. 4, 

measured 1903. 

| 
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Abies grandis, Lind.—A little affected by cold wind and 

severe frost, but practically hardy. Many planters speak 

enthusiastically of its rate of growth :— 

| Height. | Girth. 

BNC VIC CUS or ra era County. Remarks. 

eet Ft. In 

25 | 250 Wicklow. 
68 55 Lanark. 

| 68 i Perth. 
65 5 © Forfar. 
86 hs Buckingham. Has grown 21 ft. in height 

in last 10 years. 
87 SiO Perth. 
68 8 oO Waterford. 

Abies magnifica, Murr.—Is affected by cold in the same way 

and to the same extent as the last :— 

Height. Girth. 

Age, years. z : County. 

Beet | Bt vin 

: ah 

13 25 2 2 Perth. 
18 38 Fay es 9) Dumfries. 
30 50 3 6 Perth. 
36 40 5 fe) Lincoln. 

Abics nobilis, Lind.—This tree is probably more planted for 

ornamental purposes than any other species of conifer. It is 

quite hardy, but wind and birds are rather apt to break its 

leading shoot :— 

Girth. Height. 

NOM ASC, VANS. teal County. Remarks. 
Bite 

I 17 Dumfries. 
2 22 Carmarthen. 
3 36 Gloucester. 
4 39 Perth. Measured 1891. 
5 45 Kent. Measured 1801. _ 
6 51 Pectin, Same tree as No. 4. 

measured 1903. 
7 57 Kent. Same tree as No. 5, 

measured 1903. 
8 60 Ross. Measured 1891. 
9 72 Ross, Same tree as No. 8, 

measured 1903. Has 
lost its top since 
1891. 
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Abies nordmanniana, Spach.—Quite hardy, but specially 

liable to attack by Cherines piceae :— 

Height. | Girth. 

Age eVvears.-|— County. Remarks. 

Feet. Ht In. 

16 30 20 Forfar. 
20 48 ZO Kirkcudbright. 
26 51 42 Dumfries. 
36 BS? Wit 'G? 6 Perth. Measured 1801. 
48 75 $9 Perth. Same tree as No. 4, 

| measured 1903. 

Abtes Pindrow, Spach—Not hardy in all districts, but in 

many places it grows well :— 
———— Saal 

“Height. | Girth. 
| 

No. | Age, years. | | | County. Remarks. 
Feet: | Fes in: 

I 24 As 3) 4270 Wicklow. 
2 30 [R42 3 i06 Worcester. 
3 35 prep Gor veel Be 2 Wigton. Measured 1891. 
aa (2) 43 70 | 8 8 Perth. 
5 47 5Om uh. quot Wigton. Same tree-as No. 4; 

| measured 1903. 
\ 

Abies Pinsapo, Boiss.—Al|though this tree is somewhat exact- 

ing in its requirements as to climate, it grows fairly well in most 

districts of the British Isles. A hard frost, however, is apt to 

kill its leading shoot, when a malformed tree results :— 

‘Height.| Girth. 
| | 

No. | Age, years. | | County. Remarks. 
| jpaiiect sa elite dine 

ey 18 Leer2i5 I 10 Warwick. 
2 20 Me Ronan ates} Northumberland. 
5 | 30 [AO 154-9 Wicklow. 
4 | 35 lea Ze Tmaaauast on: 
By 40 i 2(60> AIOE Kent. 
6 46 ewe2)) ~ |.sOneo Cambridge. Measured 1891. 
7 | 58 LOB dal Oia Cambridge. Same tree as No. 6, | 

| measured 1903. 

A bztes webbiana, Lind|.—This tree is much more susceptible to 

hard frost than the former. Where the climatic conditions suit 
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it, it is one of the most beautiful and most rapid-growing of 

conifers :— 

Height. | Girth. 

No.| Age, years. County. Remarks. 
Feet.. |) Ft. In. 

I 24 48 Ane, Wicklow. 
2 35 49 4 10 Argyle. 
3 4I 52 Gua Wexford. Measured 1891. 
4 50 51 8 o | Northumberland. | Measured 1891. 
5 53 50 ies 2 Wexford. Same tree as No. 3, 

measured 1903. 
Lost its top 1895. 

6 62 51 8 4 | Northumberland. Same tree as No. 4, 
measured i903. Lost 
its top since 1891. 

Araucaria tmbricata, Pavon.—This tree has been very ex- 

tensively planted for ornamental purposes, and proves resistant 

to ordinary winters almost everywhere :— 

Height. Girth. 

Age, years, ‘County. 

Heet. Ft. int 

18 32 2 A Carmarthen. 
27 40 reece Perth. 
32 54 5 ond Perth. 
36 47 ASO Dumfries, 
40 50 Bn 2 Perth. 
51 44 5 Io Kildare. 
61 68 8 ike Buckingham. 

Cedrus atlantica, Manetti—Scarcely affected by frost in any 

part of the British Isles. Like the other cedars, it grows well 

on chalk :— 

Height. Girth. | 
No.| Age, years. | | County. Remarks. 

Beets <|ahit--in; «| 

I 18 1S 2H} 32060 Moray. 
2 22 A0¥ CO) in: Carmarthen. 
3 30 48 Aa te Tyrone. 
4 40 48 6 o | Northumberland. 
5 45 SQ fl 2676) 4 Haddington. 
6 50 50 Ser etal Cambridge. 
7 60 70 7 a0 | York. Measured 1891. 
8 72. 7 Seale wie York. Same tree as No. 7, 

measured 1603. 
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Cedrus Deodara, Loud.—This tree in Britain is one of the 

most uncertain of conifers. It is rather easily frosted, and there 

are many reports of its dying off when twenty or thirty years 

old :— 

| Height. | Girth. 

No.| Age, years. | Tee County. Remarks. 

Beet. |) Ft.- In. 

| Se 

I 13 15 Piss Galway. 
2 22 bes 38 7 tO Carnarvon. 
3 27 51 AO Tipperary. 
4 32 49 eat Perth. 
5 40 55 Thee) Worcester. 
6 50 60 9-6 Kent. | Measured 1891. 
7 60 70 7-6 York. 
8 62 73 Io" +9 Kent. | Same tree as No. 6, 

measured 1903. 
9 63 102 85 Buckingham. 

Cedrus Libant, Loud.—Quite hardy in most districts, but 

thrives best on the warm chalks and gravels of the centre and 

south of England. Many specimens are over one hundred 

years old, and not a few are over two hundred years :— 

Height. Girth. 

Age, years. 7; | County. 

eet, Et. cin. 

39 29 23% TO Sutherland. 
40 47 4 O Dumfries. 
50 46 5 2 Perth. 

66 78 9 ) Kilkenny. 
MDE: )- 109 12 2 Buckingham. 
215 82 16 2 Derby. 

Chamaecyparis lawsontana, Parl—vVery susceptible to cold 

dry winds in the season of planting, but when once established is 

quite hardy. Abundantly planted, but chiefly for ornament :— 

INGE, Years, - = County. 
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Chamaecyparis nutkaénsts, Spach. (Syn. Thujopsis borealts, 

Hort.)—Perfectly hardy, and more graceful and impressive, as 

an ornamental tree, than C. dawsontana :— 

No.| Age, years. 

Height. 

Feet. 

Gane 

No. | Age, years. 

Ae 22 

2 30 

3 38 
4 50 

22 
40 
40 
45 
40 
47 WN QW AH 

County. 

Banff. 
Wicklow. 
(Queens. 
Ross. 

Lincoln. 
Lincoln. 

Remarks. 

Measured I89I. 
Same tree as No. 5, 

measured 1903. 

Cryplomerta japonica, Don.—Quite hardy, and fairly abun- 

Height. | Girth. 

County. Remarks. 

Feet Bt. in 

30 (3 Carmarthen, 
64 y fi 30) Cornwall. 
67 Go) Wicklow. Measured 1801. 
62 5 II Wicklow. Same tree-as No. 3, 

measured 1903, 
much broken by 
gale in Feb. 1903 

Cupressus macrocarpa, Hartw.—This tree grows best near 

the sea, few trees resisting the action of sea spray better than 

ENS Oo 

! Height. | Girth. 

i No. Age, years. gd CTE Et 

| Heet. Fty In 

I 20 48 6150 
2 30 48 50 
3 37 61 3) © 
4 40 64 9 3 
5 49 68 9 6 

6 52 (?) TOP 3 

County. 

Galway. 
Edinburgh. 
iene 

Wicklow, 
Kent. 

Wicklow. 

Remarks. 

Measured 1891. 
Measured 1891. 
Same tree as No. 3, 

measured 1903. 
Same tree as No. 4, 

blown down Feb. 
1903, measured 
in June. 
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Larix leptolepis, Gord.—Quite hardy; in fact, less susceptible 

to spring frosts than L. europaea. Apparently also less liable 

to canker. Frequently planted during the past few years, but 

meees over ten years of age are rare,- The oldest specimen 

appears to be at Tortworth, in the west of England, which is 

now about forty-one years old, 414 feet high, and 3 feet 

34 inches in girth, at 43 feet from the ground. Mr. Michie has 

been good enough to furnish me with the detailed measurements 

of two specimens planted at Balmoral in the spring of 1889 :— 

{ 
i) 

No. 1.—Height 20 ft. 7in.; | No. 2.— Height. 20 ft.; 
diameter at 44 ft., diameter at 4% ft., 

1 ft. 10} in. Ee ftin% Ine 
Year. 

Growth in height (inches). Growth in height (inches). 

1902 ane ae 18 15 

1901 We oe 16 18 
1900 a aa 14 9 

1899 _ we 1 19 ae 
1898 es a . I 557 = ey Accident 16 

1896 ge ee 23 21 
1895 a, fet 18 11 
1894 a re 19 24 
1893 ee ; 18 20 

Libocearus decurrens, Torr. (Syn. Thuja gigantea, Carr)— 

Quite hardy, and fairly abundant :-— 
errr renee eee 

‘Height. | Girth. 

No.| Age, years. ea County. Remarks. 

Feet. | Ft. In. 

I 13 fe) o 8 Ross. 

Za 2 23 26 Fife. 

3 26 40 26 Cambridge. 

4 35 37 Gin3 Argyle. 
5 40 36 40 Lincoln. Measured 1891, 
6 45 63 6 0 Huntingdon. 
7 52 41 4-8 Lincoln. Same tree as No. 5, 

measured 1903. 

8 (?) 70 Bi Buckingham. 

Picea Morinda, Link. (Syn. Picea smithiana, Boiss.).—This 

tree is a little fastidious as regards climate, growing distinctly 

better in the west than in the east of England, although there 

are some large specimens in the latter situation :— 
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| Height. | Girth. 

No.| Age, years. | County. Remarks. 
Keety _( Ft.anes 

| 
I 22 40 5 8 Carmarthen. 
2 30 | 50 Ai JO Wicklow. 
3 3 55 24 Haddington. 
4 40 60 6 6 Waterford, 
5 45 71 8 oO Kent. Measured 1891. 
6 50 50). | 5 OQ: Perth. Woe 
7 57 FAO NN | Boe Kent. | Same tree as No. 5, 

| measured 1903. 
8 65 60 | Linlithgow. Grafted on Spruce. 
9 70 76 | 8 oO Linlithgow. 

Picea ortentalas, Carr—Quite hardy, but not very abundant :— 

Height. | Girth. 

No.| Age, years. County. Remarks. 
Heet 2 /| Hts in. 

I 15 32 2D Lanark. 
Z| 27 34 A. «6 Perth. 
3 35 50 BS Pexth: 
4 40 at Zio Edinburgh. 
5 40 58 (?) Carnarvon. Measured 1891. 
6 52 75 6.3 Carnarvon. | Same tree as No. 5, 

measured 1903. 

_ Picea sitchensis, Carr. (Syn. Abzes Menzzesiz, Lind.)—Per- 

fectly hardy, and fairly abundant, especially in Scotland and 

irelanca:— 

| Height. | Girth. | 

No. | Age, years. County. Remarks, 
Peeti | 12 dn: 

I 18 | asageey S 2060 Moray. 
2 22 49 fis Dumfries. 
3 27 75 4 10 Sligo. 
4 36 77 7 ta Perth. 
5 40 96 1140 Perth, Measured 1891. 
6 56 110 IO0 O Waterford. Measured 1891. 
7 58 III pony Perth. © Same tree as No. 5, 

measured 1903. 
8 58 90 9 O Northumberland. | Measured 1891. 
9 68 106 DE“ 39 Waterford. Same tree as No. 6, 

measured 1903. 
10 70 100 10 O Northumberland. | Same tree as No, &, 

measured 1903. 

eee 
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Pinus excelsa, Wall.—Requires the milder districts of Britain, 

but there it grows well :— 

Height. | Girth. 

No.} Age, years. County. Remarks. 

Feet. °| Ft. In. 

I 7 16 oO 10 Perth. 

2 24 | Zo) B16 Wicklow. 
3 30 ssa exe) Ora Kirkcudbright. 
4 40 49 Re 2 Perth. 
5 48 60 SO Kent. Measured 1891. 
6 60 50 TG Worcester. Measured 1891. 
7 60 64 9 O Kent. Same tree as No. 5, | 

| measured 1903. 
8 72 | 87 8 oO Worcester. Same tree as No. 6, | 

| measured 1903. 
9 74 |“, 90 Oa Bucks. 

| 

Pinus insignis, Loud.—Makes magnificent grewth in the 

south and west of England, and throughout the whole of 

Ireland. Not hardy enough for general adoption in Scotland 

and England :— 
N 

Height. | Girth 

No.| Age, years. County. Remarks. 
Feets nits in. 

I 8 14 o 9 Tyrone. 
2 B25 56 6 6 Galway. 
3 32 82 10 O Wicklow. 
4 4° 74 10-8 Galway. Measured 1891. 
5 45 62 Io oO Kent. 
6 50 Uioae GENS Limerick. Measured 1891. 
7 52 fe) WAN aes Galway. Same tree as No. 4, 

measured 1903. 
8 62 87 6-6 Limerick. Same tree as No. 6, 

measured 1903. 
9 74 82 137 33 Buckingham. 

Pinus fJeffreyz, Balf.—Perfectly hardy. Much commoner in 

Scotland than in other parts of Britain :— 

TLeight. Girth. 

Age, years. County. 

Feet. Vets) Gov 

16 17 Te? Perth 
26 40 Brae (0) Fife. 
35 50 BO Fife; 

! | SE Na I EUR rw eR A 
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Pinus lambertiana, Dougl.—Very little planted, but appears 

to be quite hardy and to grow well :— 

| Height. | Girth. 

No.| Age, years. | County. Remarks. 

Beet, 9) Hits ine 

I 40 | 46 Oa Perth. 
2 43 50 6148 Lincoln. Measured 1891. 
3 55 ae pfeil Lincoln. Same tree as No. 2, 

| measured 1903. 
4 60 $2 O45 Buckingham. Has grown II ft. in 

| height in last 10 
years. 

Pinus Laricio, Poir.—British foresters draw a much sharper 

line of distinction between this tree and P. austrzaca, Hoess., 

than appears to be the case with Continental foresters. PP. 

Laricto has been a good deal planted for ordinary commercial 

purposes, especially on strong land and chalk, where it shows 

more rapid growth than the Scots Pine. It is credited with 

resisting the attack of rabbits better than most trees. Perfectly 

hardy :— 

| Height. | Girth. 

No. Age, years. County. Remarks. 

| Beet.) ht in. 

1 | 22 4o 3 10 Moray. 
2 25 45 310 Kirkcudbright. 
3 35 50 520 Tyrone. 
4 4o 79 5 9 Cornwall. Measured 1891. 
5 52 76 S110 Cornwall. Same tree as No. 4, 

measured 1903. 
6 70 75 7G Worcester. 
7 74 102 10), 3 Buckingham. Has grown 6 ft. in 

height in last 10 
years. 

Pinus monticola, Doug!.—Perfectly hardy and grows rapidly, 

but so much affected by Cenangtuim abtetis as to be threatened 

with extermination in many districts. Apparently this disease 

has spread with great rapidity during the past few years, there 

being no report of its ravages in the many communications that 

Mr. Dunn received for the Conifer Conference in 1891 :— 
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Height. | Girth. 

No.; Age, years. 

Feet. Ft. In. 

I 15 32 Ley, 
2 22 60 31.10 

3 30 70 5293 
4 3) 71 Syl 
5 I 53 7 

County. 

Perth. 

Moray. 
Perth, 
Perth. 
Perth. 

Remarks. 

Measured 1891. 
same. tree as No. 4, 

measured 1903. 

Pinus Pinaster, 50l—This is but little planted. It is only 

near the sea that it grows well, but it is of good dimensions even 

in the N.E. of Scotland :— 

Age, years. 

4O 
80 
g2 

County. 

Height. Girth 

Feet. tein 

43 oO 
68 O 
Fi: Oute 

Aberdeen. 

Worcester. 

Worcester. 

Pinus ponderosa, Doug].— Perfectly hardy and frequently met 

aie = —— 

Height. Girth 

Age, years. County. Remarks. 
ect: it im 

(ee 4 

18 30 Ie --4 Carmarthen. 
24 36 2-0 Wicklow. 
30 44 Bi Dumfries. 
35 48 3.0 Fife. 
45 50 4° 6 Haddington. 
74 98 § 5 Buckingham. Seed sent home by § 

Douglas in 1827. 
Has grown 13 ft. in |] 
heightinlast Ioyears. } 

Pseudotsuga Douglasi, Carr.—Ot all the exotic conifers this 

appears to be by far the most important for British conditions. 

It grows best in Ireland and the west of Great Britain, where 

the air holds the maximum ‘amount of humidity, but it also 

thrives well wherever it is sheltered from strong prevailing 

winds, provided the soil is sufficiently deep. It shows a marked 

aversion to chalk. Of the two chief varieties—the green from 

DD 
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Oregon and the glaucous from Colorado—the green appears to 

be by far the more important for British conditions. It grows 

much faster, and yet yields better timber than the other, while 

although a little more delicate, it is sufficiently hardy for all 

practical purposes :— 

| Height. | Girth. 

No.| Age, years. County. Remarks. 
Feet. | Ft. In 

| 

==! fee Ne 

I | 12 24 o> § Galway. 
2 18 43 4.0 Moray. 
3 22, 62 7 Carmarthen. 
4 | 30 80 ae) Moray. 
5 | 40 100 716 Kings. 
6 | 46 92 7 ae Perth. Measured 1891. 
7 58 103 9.2 Perth. Same tree as No. 6, 

measured 1903. 
8 | 61 120 10 10 Buckingham. From seed sent home 

| by Douglas in 1827, 
measured 1891. 

9 73 127, i 0 Buckingham. Same tree as No. 8, 
measured 1903. 

In the case of the Douglas fir I am able to give some figures 

from a wood (Taymount) of eight acres planted with four-year- 

old plants in the spring of 1860 0n the estate of the Earl of 

Mansfield, about seven miles from Perth, in central Scotland. 

Professor Schlich puts the quality of the locality in the first 

class, but in doing so I think he estimates somewhat too highly. 

My reasons for thinking so are two-fold: (1) the impression 

gathered from an inspection of the soil is that there are many 

more suitable situations, and (2) the height-growth recorded in 

the table above is in many cases better than that at Taymount. 

The planting was done in squares, the Douglas firs being 

placed 12 feet apart, and the interspaces filled with Larch, so 

that the trees stood 6 feet apart. An acre thus contained, theo- 

retically, 1,210 plants, of which 908 were Larch and 302) 

Douglas firs. By the year 1880 the Larches had all been 

removed, and in 1887 the Douglas firs were thinned, so that 

only 202 remained per acre. The Douglas firs (600-700) — 

removed from the eight acres realised by auction sale 434. 

There can be no doubt that too many trees were removed at this 

time. What with too wide planting to begin with, and too 

much thinning in 1887, the trees remaining in the latter year | 
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were very rough and branchy, and about 1896 all the branches 

to a height of 30 to 35 feet were pruned off. No thinning has 

taken place since 1887. 

On July 20th, 1888, Professor Schlich* made a careful 

estimate of the volume of the growing stock. By counting 

and measuring the diameter of all the trees on ;4, acre, he 

arrived at the following result, in terms of an acre :— 

Diameter | Number Diameter | Number 
at 43 ft. of Trees | Total Sectional at 4% ft. | of Trees | Total Sectional 
from of Area at 43 ft. from of Area at 43 ft. 

Ground. each Ground. each 
——| Diameter. |—— ———- Diameter, ——— 

Inches. Square Feet. Inches. Square Feet. 

4 3 "26 12 20 23°56 
5 12 1°64 13 35 32°26 

6 3 "59 14 17 18°17 
7 7 1°87 15 20 24°54 
8 10 3°49 16 8 LIGh7, 
9 17 7°51 17 2 3°15 

10 15 8°18 ——— 
sit 33 21°78 Total 202 158°17 

fihnewaverage sectional: area is’ thus °783 ft. equal to a 

diameter of 12 inches. 

An average tree was felled, and gave the following dimen- 

sions :— 
Diameter at 43 ft. from ground... at ... 11°78 inches. 
Sectional area... aie ao Be Ape nee "7.57 Sq. tt. 
Total height ... as rE She ese 25. OO! feet: 

The tree was found to measure 3 inches in diameter at 48 

feet from the ground, and there it was cut through. It was then 

divided into eight sections of 6 feet each, each of which was 

measured with the following result :— 

: Mean Diameter of | Volumeof Wood in 
; Length of Section. Section. each Section. 

No. of Section. 

Cubic Feet. 

I 6 12°5 511 
2 6 10'0 3°27 

3 6 95 2°95 
4 6 8°5 2°36 
5 6 70 1°60 
6 6 6°5 1°38 
7 6 50 082 
8 6 a5 0:40 

Total 48 — 17°89 

* Trans. Royal Scottish Arvoricultural Society, Vol. xii, p. 226. 

DED. 2 
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The top and branches measured 50 cubic feet, say— 

50 X ‘15 = 7°5 cubic feet of solid wood. 

These figures are calculated by Dr. Schlich to vive a total 

volume of wood, exclusive of top and branches, cf 3,738 cubic 

feet per acre. The trees being four years old when planted, had 

reached an age of nearly 32 years on July 2oth, 1888, so that 

the increment, apart from thinnings and branches, was 117 cubic 

feet per acre per annum. | 

By the courtesy of the Earl of Mansfield I have been able to 

bring the statistics of this interesting wood up to date by 

measurements taken by Mr. Pitcaithley on June 22nd, 1903. 

Two typical areas each of 75 acre were selected and the trees 

counted and measured. The results are given in the accom- 

panying table :— | 

Sample Area No. 1. Sample Area No, 2. 

Diam eter | Sectional Area Diameter | Sectional Area 

Nowofiirecs |) bea te at 44 feet. No. of Tree. | 2t 43 feet-| at 42 feet. 

Inches. | Square Inches. Inches. | Square Inches. | 

I Lit 96°8 2 eS ae 
2 12'0 113°I 3 ae 40°7 
3 iy 126°7 A Ae ea 
4 137 147°4 5 6 724 
5 15'0 176°7 2 Lae ire 
g 52 Loe 7 12°0 113'I 
i 156 IQI‘I 8 on 13°8 

: ies oa 2 12" 120°8 9 18° 257°3 TA ae hae 
10 18°3 2630 7 335 eee 
II 18°5 268°8 a3 ace oo 
12 18°6 ZG : vie ae 

13 ee 280°5 “ re 196°! 

15 19°6 301°7 “a aa Ba 

16 199 pose I 168 224°3 17 20°1 317°3 STAR: RA se Se 
18 21°8 B73 2 ID 3 

iS) 174 237 
20 180 254°5 
Di : 257° 

Total Sect. Area in sq. in. Ait 2 a ie at 

” Sy ap og SU alt 29°0 23 13°6 2717. 
3 ee, | er“Acre 290° 24 19°90 311‘O 

Average Sect. Area per 26 20°5 330°1 
trée in sq- in. <... ate 23077 

De ng a ie Total See. Arca in sq. in. | 4532774 
9 De ” a = SQ ft. | 30°9 
San toa er erent ie eases 

Average Sect. Area per | 
tree in'sq. in: ... sc 1732 

Do. in. sq. ft. 1'2 

197.6 sq- inches. Average sectional areasper tree on both sample Areas 
1.372 sq. feet. 

99 99 9? 
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@m_ area No: 1. there were 18, trees, and on area No. 2, 2 

trees, the mean for the whole wood being probably not less 

than 210 per acre. In order to facilitate accurate comparison 

with Dr. Schlich’s figures of 1888 we may assume the same 

average number of trees per acre, namely, 202. In the case of 

area No. 2 four of the trees were exceptionally small, and in a 

wood planted sufficiently close in youth they would certainly 

have disappeared in the thinnings, The total sectional area of 

the stems at 44 feet was 290 and 300 feet respectively per 

acre, mean say 295. From these figures the mean diameter of 

fivewtrees of area No. 1 works out at 17'2 inches (girth, 4 

feet 6 inches) ; while in the case of area No. 2 it is 14'8 inches 

(girth, 3 feet 103 inches). The mean diameter may be put 

Biets.@rimches; equal to a girth of 4 feet 12inches. In 1888 

Dr. Schlich found the average diameter to be 12 inches, his 

sample tree being a quarter of an inch less. 

Some trees having last winter been blown down towards the 

margin of the wood, Mr. Pitcaithley measured a typical one 

in 6 feet sections, the details of which are given below. The 

total length was 80 feet, the diameter of 3 inches being reached 

at 714 feet. The true cubical contents work out at 58°93 feet, 

or 46°76 feet calculated by quarter-girth measure :— 

No. 1.—SAMPLE DouGLaAs FIR, MEASURED 1903. 

Mean Volume of | Mean Cir- es 
Length of | Diameter of} Wood in cumference Owatieeeiih 

NG of Section. Sections, | each Section. | of Sections. Medes: 

Section. 

Feet. Inches. Cub. Feet. Bt. -In: Cub. Feet. 

I 6 18"0 10°60 [Mek A nOOe 873527 
2 6 16°2 8°59 Ae 13 6°77 
3 6 15°3 7°66 4 eo 6°00 
4 6 14°5 6°88 BE ros 5°41 
5 6 13°5 5°96 30) 05 4°68 
6 6 1,230 5°19 3 3k 4.08 

7 6 I1‘6 4°40 3: OF 3°45 
8 6 10°5 2°61 2.6.9 2°84 

9 6 92 277. 2 4% 2°15 
10 6 7°6 1°89 Za: 10 1°50 

II 6 55 "99 Tie 5a 0°77 
12 Ss 36 *39 (ire 0°30 

Total 714 — 58°93 — 46°76 



342 EXOTIC CONIFERS IN BRITAIN. 

As, however, this tree was rather larger than the average, 

girthing, as it did at breast height, 4 feet 7 inches (17°5 inches 

diameter), Mr. Pitcaithley was good enough to select a normal 

standing tree, girthing 4 feet 1 inch (15°6 inches diameter, 1,327 

square feet section area) at 44 feet from the ground, and this 

was duly measured in 6 feet lengths. Its total height was 83 

feet, the point of 3 inches in diameter being reached at 75 feet. 

The true cubical contents, neglecting top and branches, were 

found to be 50°25 feet, or, calculated according to English 

measure, 39°49 feet. With 202 trees to the acre—and there are 

probably rather more than less—this gives the enormous total 

of 10,150 cubic feet, or, by quarter-girth measure, 7,977 cubic 

feet. 

No. 2.—SAMPLE DOUGLAS FIR, MEASURED 1903. 

Pecethvot ra Mee : ae of ae Cir- Meade 

Section. oh ier ic a Macabre emi ctl eat Quarter-girth 
No. of Sections. | Section. of Sections. Nieasice 
Section. 7 ° 

Feet. Inches. Cubic Feet. Ete la Cubic Feet. 

I 6 17°52 i OsO4: Ae ray 7°88 
2 6 15°29 | 7°64 A -) 6:00 

3 Oe Mil 13.64 6°00 3 6% 4°70 
4 6 12°66 5°24 Bie eae 4°16 

5 6 12°02 4°73 3g 3°71 
6 6 Ee it 4°19 2s B37, 
7 6 10°35 | 3°51 2) USE 273 
8 6 9°39 | 2°89 2 Ge 2°28 
9 6 8°44 2232 2 eee 1°81 

10 6 HAS) 1°68 I 103 Lai 
II 6 5°89 1°14 I 64 0°88 
12 6 4°62 ‘70 I> 22 0°54 
13 3 | Bus "16 Oo of O12 

Total 75 x 5025 = 39°49 

If the volume per acre be deduced from the equation— 
Volume peracre __—_—Seectional area per acre 

Volume of sample tree — Sectional area of sample tree’ 

205 X 50725 x 
we get, Volume per acre = ae == D1, 170 cubic meet. 

Seeing that this was the method adopted by Dr. Schlich, we 

may accept the last result for purposes of comparison. 

Deducting the volume per acre in 1888 (3,738 cubic feet) from 

the volume in ‘1903 (11,171 cubic feet) we get the 7 iimees 



EXOTIC CONIFERS IN BRITAIN. 343 

incredible result that 7,433 cubic feet of wood have been added 

per acre during the past fifteen years, an average increase during 

that period of 495 cubic feet per acre per annum. When, 

however, it is seen that even the smaller of the two sample 

trees contains about three times as much timber as the sample 

tree of 1888, and bearing in mind the fact that no trees have 

been removed since that year, the result becomes more easy of 

credence. 

During the same period the average height has increased 

from 60 to 83 feet, the point of 3 inches diameter being reached 

at 48 feet in 1888 and 75 feet in 1903. 

Taking the age of the wood (forty-seven years) from the 

time the seed was sown (1856), we have a mean height-growth 

of 1°77 feet per annum, and a mean annual increase in volume 

per acre of 238 cubic feet. 

The contents of the two sample trees are calculated both 

as to true contents and also by the English system of quarter- 

eine measure... In; the case of No. 1, the true volume was 

58°93 cubic feet, while the quarter-girth contents were 46°76 

ellie feet, so that to reduce the former to the latter it is 

necessary to deduct 20°65 per cent.; while to convert quarter- 

girth measure into true contents, it is necessary to add 26°03 per 

cent. 

Iianthe case of tree No. 2, the corresponding percentages 

are 21°41 and 27:25. For ordinary purposes, therefore, it will 

suffice to add a fourth in converting quarter-girth contents 

into continental or calliper measure; while to convert the 

latter into the former a fifth must be deducted. Dr. Schlich’s 

sample tree contained about 14 cubic feet quarter-girth measure, 

so that an acre carried— 

14:jX 262 = 2,828 cubic feet. 

The smaller of the sample trees measured this year contained 

39°42 cubic feet by the same system of measurement, there- 

fore— 
39°49: % 202= 7,977 cubic feet per acre. 

In 1888 Dr, Schlich calculated the “form figure” of the Douglas 

fir at the age of thirty-two years to be °39, and anticipated that 

it would gradually decline.* This, however, has not proved 

te Oc etla De 257° 
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to be the case, for in the case of sample tree No. 1 the. form. 

figure works out at— 

Volume ea 58:93 X I2 X 12 X 12 _ 44l 

Sectional area < height 240°53 X 80 X I2 

while in the case of No. 2 it is 

50125) X 2 DG 
LOM os oat 45 

If the less favourable of these form figures, namely, ‘441, be 

used to calculate the true timber contents from the mean of 

the two sample areas, we get— 

295 x 80 x °44I = 10,407 cubic feet 

which is very near what we came to (10,150 cubic feet) by 

multiplying the volume of the smaller sample tree (50°25 cubic 

feet), by the assumed number of trees per acre (202), Ag 

however, I believe there are, on an average, 210 trees per acre, 

the calculation would probably be more correct thus— 

50°25 21O'— 10,552) cubic geet 

which differs from the result (10,407 cubic feet) got by using 

the form figure by less than 1} per cent. 

These figures show that in the Douglas fir we have a tree 

of extraordinary value, and although it is a little fastidious 

both as to soil and climate, there are doubtless large tracts 

where its cultivation will prove in the highest degree re- 

munerative. 

Sequota gigantea, Decais. (Syn. Wellingtonia gugantea, Lind.) 

—This tree is perfectly hardy, at the worst being merely slightly 

browned by cold winds in winter and spring. Few trees grow 

so well on the high exposed chalk hills in the south of a 

England. It is very extensively planted throughout the whole ) 

country. Many well-grown specimens have been raised from 

cuttings, a form of propagation that seems to interfere little, P| 

if at all, with height-growth. At Orton, in the county of :# 

Hunts., there is an avenue 700 yards long, containing about 

300 trees, many of which were raised from cuttings about 1853, > i 2 

and planted out in the autumn of 1859 and the spring of 1860. 2 

The trees are now 60-80 feet high, and have a girth in [ij 

many cases of over 10 feet at breast-height :— - F 
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Height. | Girth. 

No. | Age, years. County. Remarks, 

Beets: sp ict: ine 

I 18 38 ee Ross. 
2 22 53 10.75 Carnarvon, 
3 Zone 72 8 oO York. 
4 30 72 LOic 6 Kent. Measured in 1891. 
5 34 80 § 6 Tipperary. Measured in 1891. 
6 42 8I [2:6 Kent. Same tree as No. 4, 

measured 1903. 
7 46 — 92 Pie. 3 Tipperary. Same tree as No. 5, 

| measured 1903. 

Sequota sempervirens, Endl. (Syn. Taxodium sempervirens, 

Lamb.)—Not so hardv as S. gigantea, but grows well in many 

districts. Apt to become very brown in hard winters, though 

it is seldom killed or even crippled :— 

| Height. | Girth. 

No.| Age, years. | County. Remarks. 

Heets ji kts. in 

I 20 40 Sioa (Jueens. 
2 22 48 4 3(6) Carmarthen. 
3 26 Oc ele ye O Antrim. 
4 32 G00 =-| 7-9 Perth. Measured 1891. 
5 36 We Sag Gloucester. 
6 40 Ff Sonate ne te etal Cornwall. Measured 1891. 
7 43 74 Ai "6 Perth. Measured 1801. 
8 44 80 LOvO Perth. 
9 47 60 ile 2O Kent. Measured 1891. 

10 51 51 OY Ne} Kildare. 
II 52 75 I4 29 Cornwail. Same tree as No. 6, 

measured 1903. 
12 55 80 Bx) Perth. Lost its leader, 1897. 

Same tree as No. 7, 
measured 1903. 

13 58 114 TO? 46 Buckingham. The Variety pendila. 
14 59 68 [200 Kent. Same tree as No. 9, 

measured 1903. 

Tha gigantea, Nutt. (Syn. T. Lobdz, Hort.)—Quite hardy and 

much planted, suffers a good deal from Pestalozzia funerea :— 
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Height. | Girth. 

No.| Age, years. County. Remarks. 

Heetcuy plcemline: 

I 18 4I 2 Lanark. 
2 26 62 Bee Antrim. 
3 30 65 6 Oo Kent. Measured 1891. 
4 40 52 Gp Kaldare. 
5 42 69 ana Kent. Same tree as No. 3, 

measured 1903. 
6 (?) 85 5 10 Buckingham. Has grown 13 ft. in 

height in last 10 
years. 

Isuga albertiana, Kent. (Syn. 7. mertenstana Carr.)-—Per- 

fectly hardy, and much planted. The fifty-year-old tree 

mentioned below has borne large quantities of excellent seed 

during the past twenty years :— 

Height. | Girth. 

No.| Age, years. ie ano County. Remarks. 
BGetonee rte ny 

I 18 57 4 0 Perth. Measured in 1891. 
2 23 68 Aaa) Perth. 
B 25 69 As Kirkcudbright. 
4 30 85 6 6 Perth. Same tree as No. I, 

measured 1903. 
5 30 52 5 4 Perth, Measured in 1891. 
6 30 68 Aan Kent. Measured in 1891. 
7 38 72 © Perth, Measured in 1891. 
8 42 67 S72 Perth, Same tree as No. 5, 

measured 1903. 
9 42 72 5 9 Kent. Same tree as No. 6, 

measured 1903. 
10 50 100 pe) Perth. Same tree as No. 7, 

measured 1903. 

Tsuga canadensis, Carr.—Quite hardy, but not nearly such 

a fast-growing tree as the last, and not so much planted :— 

Height. | Girth. 

Age, years. Kees) oe . County. 

Heet. Eitan: 

22 35 2 Wicklow. 
45 30 (6) Wicklow. 
80 42 10 6 Edinburgh. 
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BOAO DEVELOPMENT BY FARMERS AND 

GARDENERS. 

The rapid development of potatoes from a small stock is of 

special interest now, because during the past two years farmers 

have discovered that, provided they can get a small stock of a 

new variety possessing sufficient merit, they have at their com- 

mand the means of making a larger return on a given capital 

than has hitherto been regarded as possible. The large sums 

of money made by developing the Northern Star potato are 

certainly unprecedented in the annals of farming. Moreover, 

those who have participated in this profitable work of 

development have rendered a service to the potato-growing 

community, as it has hastened the period when a great disease- 

resisting variety can be obtainable by the general grower. 

movil be three or four more -years before the price of 

this variety will fall low enough to be sold for culinary purposes, 

but it would have been much longer had a special system of 

development not been adopted. There are 1,200,000 acres of 

potatoes grown in the United Kingdom—mostly with varieties 

which readily succumb to disease, and therefore giving far less 

| profit than if they were sound. Anything, therefore, which 

( conduces to the more rapid development of disease-resisting 

| varieties must be for the good of the grower, and also for the 

consumer. The strong disease-resisting powers of the Northern 

_ Star have been clearly demonstrated in all parts of the country 

_ during the past two years, and the best proof of the regard in 

| which this variety is held is obtained from the fact that all the 

‘ largest growers have recognised the necessity of growing it. 

| The large amount of disease in the country has, of course, 

| greatly emphasised the necessity for getting up a stock of new 

| varieties which possess disease-resisting properties in a marked 

/ 
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degree. There is little doubt that in the future, when a new 

variety possessing very special merit is brought forward, 

every effort will be made to develop it rapidly; and in this 

article an account is given of methods which can be adopted 

to hasten its development. 

The experiments which have been carried out for nearly a 

century on cut versus uncut sets have generally shown that there 

is a stronger crop from uncut sets ; and the popular mind has 

accepted this view, which within certain limits is correct. A 

whole potato is encased in a skin which retains moisture ; 

moreover, many insects, such as wireworms, eelworms, and other 

scavenging insects do not so readily attack an unwounded set as 

one which has been cut, or is in any way decaying. A cut set 

is at once acted upon by surrounding conditions, and decay 

immediately sets up about the cut portion. Where, therefore, it 

is planted under conditions where it has to make a struggle for 

existence, it is not so favourably placed as is one which has no 

wound. When a tuber is cut so as to provide a large number 

of sets, the sets are small; therefore, so far as possible, the 

struggle to establish a plant must be facilitated by all reason- 

able means. The experience of the last few years shows that 

this may be done on a large scale at a moderate cost. When in 

the previous article* we urged that it was not a matter of over- 

whelming difficulty to cut each eye from a potato, and pot it 

separately so to give it favourable opportunities to produce a 

plant, there were those who expressed the contrary view, and 

maintained it was impossible for it to be done except on a limited 

scale. To confirm our expressed views we last spring had 

50,000 eyes cut from 14 cwt. of tubers, and planted in as many 

pots. The plants grew with a very small percentage of misses, 

and at the present time we have nearly eight acres growing — 

vigorously in the field. Few who have seen the crops would 

previously have believed that the fine plants now growing could : 

have been raised from other than a whole set of ordinary seed 

Size. 

As a means of placing this work before others so that 

they may practice it, we give a detailed description of our — 
— 

* Journal of the Board of Agiiculinre, March, 1903, Vol. ix., p. 482. 



POTATO DEVELOPMENT. 349 

methods at the Manor Farm, Ham. Cutting out each eye and 

potting was commenced at the beginning of April, though in 

ordinary circumstances it might be begun earlier. Two reasons 

led to this—first, the eyes were backward ; and, second, it was 

thought desirable not to be too early for fear of spring frosts 

after they were transplanted into the field. No large buildings 

or sheds were available, so an outdoor camp had to be devised. 

A piece. of ground was levelled and the pots were placed in 

ranges about ten pots wide with narrow pathways between. 

Some loose mould was spread over the ground, and 3-in. pots 

were set in this as closely as possible to one another. The 

north sides and the ends were made of walls of straw about 

4 ft. 6 in. high, but on the south side only about 2 ft. 6 in., so as 

to admit sun. A range of 4 in. by 3 in. stakes was set up the 

middle, standing about 3 ft. above ground. Along this was 

stretched a stout wire. Cross strands of wire were run from 

side to side over the middle row of piles, and these were at- 

tached at either side to a row of piles about 15 in. high, so that 

when the covers were put on they had a good shoot to clear the 

rainfall. The sheets were 12 ft. wide, and were fitted with rings so 

_ that they were easy to furl. In sunny weather it is well to admit 

all possible sunshine, and a ready means of furling and covering 

is desirable. ! 

Having put down the pots, into which small pieces of crocks 

were placed, and set up the shelter, cutting was commenced. At 

the same time earth was finely sifted and placed in the pots, 

after being mixed with a small quantity of superp hosphateof 

lime. As fast as the sets were cut they were sprinkled with 

slaked lime, and straightway potted. With such small sets it is 

advisable to place the eye upwards. The pots were nearly 

filled, and the earth very lightly pressed ; a hole was opened 

with a knife and the set put in; subsequently a littie loose 

mould was sprinkled over to fill the pots. 

Beyond regulating the cover night and morning, little atten- 

tion is needed beyond an occasional light watering, just sufficient 

to maintain a slight moisture, which is largely regulated by the 

power of the sun. 7 

The planting out was done as the plants became big enough. 

A good tilth was prepared in an ordinary field, and lines were 
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marked out by drill coulters set 32 in. apart. The plants were 

placed about 30 in. from one another in) the rows, in 

carting the pots to the field, racks made on light frames, with 

divisions just narrow enough to prevent the pots from slipping 

through, were used, and each rack carried 100 pots. These are 

convenient also for carrying the pots in the field to lay out for 

planting. The racks were long enough to reach across the carts, 

one layer being placed in the bottom, and another across the 

raves, so that it was easy to take 1,000 plants to the field at once. 

After the plants were laid out, the planters, each with a garden 

trowel, wrenched out a hole in the loose earth, and placed the 

plant with all the soil from the pot adhering (being well held 

together by the roots) into the hole. Planting was then com- 

pleted, and the subsequent cultivation did not differ from 

ordinary practice. The value of growing in pots was well 

illustrated, for practically every one grew, while in a small 

piece not potted there was a considerable percentage of misses. 

So robust was the growth from these plants raised from single 

eyes that the large amount of room allowed proved to be none 

too great for their development. 

By taking out each eye separately it is not difficult, with 

careful management, to raise 100 lb. of potatoes from 1 Ib, 

of tubers. This, however, is not by any means the limit to 

which development may be extended. The eye of a potato 

generally contains two to four shoots, and it is possible to make 

use of all of these. If a potato is sprouted as in the ordinary 

course of “ boxing,” and the shoots are allowed to grow three 

or tour inches in length, these may be pulled off, and if carefully 

planted will produce plants. 

The development of a large stock of potatoes from a single 

tuber can therefore be quickly carried out, and it will tend 

ereatly to growers’ benefit when they realise how little expense 

need be incurred in getting new stocks, even though the cost for 

the initial few pounds at first sight appears to be great. The 

most expensive action on the part of a grower is the growing of 

varieties which have been cultivated so long as to have lost their 

original vigour, and have become subject to disease. The two — 

last years have very strongly proved this. 

; W. J. MALDEN. 
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FOWL; CHOLERA: 

The Irish Department of Agriculture and Technical Instruc 

tion have recently issued a leaflet (No. 25) dealing with fowl 

cholera. As the symptoms as well as the methods of treatment 

and prevention of this disease are practically the same as those 

of contagious or bacterial enteritis, the leaflet deals with both 

diseases for the purpose of simplicity. 

Treatment of diseased birds is rarely successful, but it 1s 

possible that many outbreaks would be checked and much 

trouble and annoyance saved if, on the first appearance of the 

disease, affected birds were killed and prompt action taken to 

secure a thorough disinfection of the premises. The disease is 

very contagious, and, in most cases, fatal. The ravages of the 

disease are most apparent amongst flocks of laying hens, those 

of all ages being affected ; but the younger ones are, perhaps, 

more susceptible. Other classes of poultry, viz., turkeys, ducks, 

and geese are, however, not immune. 

Cholera is due to the presence of a germ, and, as with all such 

diseases, duririg treatment the chief efforts should be directed 

towards an improvement of the sanitary conditions. Stagnant 

water, sewage, and drainage from manure heaps, or filth of any 

kind, should not be allowed to collect in places to which fowls 

have access, as such conditions render the birds unhealthy, and 

are always a possible source of contamination. 

The disease usually appears during the spring, and it may be 

due to the introduction of fresh fowls from contaminated stocks ; 

or the germs may be carried by dogs or other animals, or even 

on the clothes or boots of persons who travel direct from an 

infected run to a place where the disease has hitherto been 

unknown. Wild birds may also serve as active agents in 

spreading the disease. The most common source of infection is 
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eating blades of grass and other food which have come in con- 

tact with the droppings of diseased fowls; or by drinking 

contaminated water. The bodies of all birds which die from 

the disease should either be burnt or buried deeply and covered 

with quicklime ; but burning is strongly recommended. 

The symptems of cholera are as follows :— 

At first the number of affected birds is limited; perhaps two 

or three in the flock are one evening noticed to be listless, 

ruffled in plumage, refusing to eat, and drinking large quantities 

of water. If carefully watched these birds are seen to be affected 

with diarrhoea ; and this is the most important outward symptom. 

The excrement is of a characteristic yellowish colour, though 

sometimes it may be more or less greenish. The comb and 

wattles may be either pale, or dull purple in colour; more often 

the latter. These are the first signs that will be noticed by an 

observant poultry keeper. If, however, only one bird is at first 

attacked, it may escape detection while ailing, and one or more 

birds lying dead under the perches in the morning, with a 

quantity of the unpleasant yellowish or greenish coloured 

excrement near them, may be the first indication of the existence 

of the disease on the premises. During the day other birds will 

exhibit the symptoms described above, and in the last stages ‘e| 

they will be found showing signs of weakness, and, perhaps, __ 

sleepiness, until finally death occurs. Some birds may live for 

two or three days after they are seen to be affected, during this . 

time eating little or no food, remaining inert, drinking large 

quantities of water, frequently voiding excrement characteristic 

of the disease, and eventually dying from exhaustion. Cases of 

recovery are not unknown, but where outbreaks are caused by 

the more virulent forms of the disease the victims usually die in 

from eight to twenty hours after they are affected. 

The objects to be kept in view when combating this disease 

are—zsolation of affected birds, dzsznzfcction of houses, runs, &c., 

and cleanliness in all things. Immediately isolate any fowls 

which exhibit symptoms of the disease, and give nutritious 

easily-digested foods, such as boiled rice, bread, pollards, or — 

oatmeal mixed into a soft paste with boiled milk. Theruns and 

houses should at once be thoroughly disinfected. A 5 per cent a 

solution of carbolic acid is suitable for this purpose, but any — 
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other reliable disinfectant could be used. It is probable that a 

IO per cent. solution of copper sulphate would give excellent 

results, but the fowls would be poisoned if allowed to drink any 

of the liquid. The question of removing all droppings of 

diseased fowls and afterwards disinfecting the ground cannot 

be too strongly emphasised, as the disease is undoubtedly trans- 

mitted to healthy fowls chiefly through the neglect of such 

precautions, Clean out the fowl-house and lime-wash the walls, 

perches, nestboxes, and all the fittings, using hot lime-wash, to 

which 1 pint of paraffin or } lb. carbolic acid has been added to 

each gallon of the liquid. As long as any traces of the disease 

remain, keep the house daily cleaned out and disinfected. The 

cleanings from the houses and runs should not be thrown on the 

manure heap, but should be so disposed of that fowls cannot 

have access to them. Feed the fowls only in troughs, and 

provide suitable vessels for water, all of which should be 

frequently scalded with boiling water. A few drops of tincture 

of iron may be added to the drinking water ; this acts as a tonic. 

If the diet of the fowls largely consists of Indian meal or Indian 

corn, substitute pollard, ground oats, or bran and wheat, or 

barley, with the object of improving the general tone of the 

system. . 

After an outbreak, all the healthy fowls should, where practi- 

cable, be removed on to fresh ground for at least six months. 

ier instance, if the outbreak occurs on a farm, one or more 

portable houses should be procured, and the fowls kept quite 

away from the farmyard in a pasture field, where the land 1s 

clean. Where this system of poultry keeping is once fairly tried 

it may safely be assumed that it will afterwards be strictly 

adhered to, for, provided overcrowding is avoided, it is not only 

» more healthy, but more profitable than any other. In removing 

. the fowls from the farmyard to new ground great care should be 

- exercised in selecting only those which show no signs of disease, 

| and as an additional precaution the new house should frequently 

_ be disinfected. When this plan is adopted a thorough clearance 

from the farmyard should be made, no ducks, chickens, or 

_ turkeys being kept there in the interval. Freshly-slaked lime 

should be scattered everywhere over the old run, and, where 

| possible the contaminated ground should be cultivated and a 

| EE 
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crop grown. In a case where it is impossible to change the 

fowls on to new ground, and where the disease has been very 

pronounced, it is advisable to kill off all the fowls on the 

premises and give the land a rest for at Icast six months, 

adopting the measures recommended above for purifying the : 

run,» , 

Newly acquired fowls should not be allowed to run at once 

with the general stock, but should be kept confined for about 

ten days, to see if any traces of disease are developed, and to ~ 

prevent risk of contamination. 

Poultry keepers should do their utmost to guard against the — 

introduction of this disease, as once it appears the losses caused — 

are almost incalculable, and the best way of attaining this end 

is by keeping the fowls under perfect conditions of health. 
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Pas DUNG "OF “POULT RY: 

There is a widespread belief that poultry keeping can never 

be made a great industry in the United Kingdom by reason of 

the large amount of labour entailed and the great cost of up- 

keep in.the way of food. 

No idea can be more incorrect, though there is at present an 

unfortunate tendency in many quarters to look upon poultry 

keeping as a sort of hobby, and, moreover, there is a serious 

wastage in the matter of food and labour, 

So far as cost of keep is concerned co-operation in buying 

will work wonders, while as to the saving of labour experience 

is all that is necessary. 

It is much more important to determine what is the proper 

kind of food to give, and it should be remembered that in order 

to make the largest possible profit one must feed for a specific 

purpose, viz., either for eggs or for flesh; not, as many do, 

merely with a view to keeping one’s birds alive at the smallest 

cost and with the least possible expenditure of trouble. 

In fact, if good laying hens are desired, they must be selected 

and fed with great care, and as in every dozen marketable eggs 

there is about one pint of water, it must be remembered that 

each hundred laying hens will require not less than 16 quarts of 

water every day. | 

In this connection it should be noted that impure water is 

liable to make the eggs taste strong, and, especially on farms 

where there are often dead birds lying about, dirty water may 

contain the germs of disease. It is therefore absolutely neccs- 

sary that only fresh, pure water be given to poultry. 

EEe2 



356 POULTRY FEEDING. 

t should also be remarked that whereas an ordinary hen of 

the lighter varieties (such as Leghorns or Minorcas) requires 

daily from 31 to 3$ oz. of food when laying, if not laying 

she will need only about 2? oz. daily. During the moulting 

season, however, the bird may be allowed as much food as she 

will eat clean. Of course, the more active a bird may be the 

more food she will require in proportion to her weight. 

Further, it must be remembered that in order to keep birds in 

the best possible state of health, both that they may not contract 

disease themselves and also that they may produce young ones 

with no inherited tendencies towards disease, we must feed on 

foods containing the correct amount of matter for the production 

of heat, flesh, bone, muscle, feather and fat. For this reason a list 

is given of a variety of foods in common use, so as to be sure of 

feeding birds properly in order to allow of their producing a 

large number of good eggs. | 

If practicable these mixtures should be varied as much as 

possible ; it would be wise to give Nos. I, 2, 3, 5, 7, 8, and 9 on 

successive days, using Nos. 4 and 6 as changes in case of very 

cold weather ; and, although the quantities given will be found 

sufficient for a pen of ten birds of ordinary size, if Brahmas or 

Cochins be kept rather more food will be necessary, and the 

requisite quantity should be added in due proportien to the 

morning and evening feeds. 

The size of the eggs laid depends largely on the matter of 

breeding and feeding. A plentiful supply of hard grit and good 

oyster shell (which is of use in supplying lime for the formation 

of egg shells) should be kept always within reach of the birds, 

and care should be taken to breed not only from those birds 

which lay the most eggs but also from those producing fairly 

large ones. It will then be found, after a year or two, that but 

few eggs will be obtained which are under the usual marketable 

size, that is of about 2 oz. 

In feeding poultry of any kind it should be remembered that 

it is as easy to give too much as too little food, especially when 

birds have their liberty. | 

One ounce of table salt should be added to the allowance of 

every 100 birds. If more food be given for the morning feed 

(see Nos. 7, 8, and 9) less must be given at mid-day. | 
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FOODS FOR PENS OF TEN FOWLS (AVERAGING ABOUT 7 LB. 
EACH IN WEIGHT) FROM THE COMMENCEMENT OF THEIR 
LAYING SEASON. 

MORNING. | MID-DAY. EVENING. 

| 

Weight | Weight Weight 
of Food Foodstuff. of Food. Grain. of Food. Grain. 
Ounces. d | Ounces. Ounces. 

I.— 2 | Lean meat. 12 Oats. 15 Barley. 
3 | Cabbage. 

*5 | Sharps. 

2.— 2] Cut green bone. 12 Oats. to BS Wheat. 
2 | Clover chaff. | 
3 | Barley meal. | 

a3 \oBrani, | 

3.— 2 | Lean meat. 2 Barley. | 15 Wheat. 
*3 | Bran. | 
*3 | Cut clover hay. | 
2 | Barley meal. 

4.— 2 Cut raw bone. 12 Oats. 15 Maize. 
Sn eran 
3; Chopped cabbage. 
2 | Sharps (middlings). 

5. 2} Lean meat. 12 Barley. 4e4|\0 15 Wheat. 
eoc\eBrane | 

. 3.| Chopped cabbage. | 
2 | Boiled potatoes. 

<< = etae eral | |lmerae ae eR H pera 

6.— 2 | Lean meat. 12 Oats. Pare OL Maize. 
=3 |,Cut: hay chaff. 
«3. |--Brané | 
2 | Pea or bean meal. | 

7-—*3 | Bran. 8 Barley. 15 Maize. 
3 | Chopped cabbage. 
4 | Oatmeal. | 
2 | Lean meat. | 

§.—* 3 | Bran. 8 Oats. 15 Wheat. 
3 | Cut green grass. 
2 | Buckwheat meal. 
2 | Barley meal. 
2 | Cut green bones. 

9.—* 2 | Bran. 8 Barley | 15 Barley. 
3 | Barley meal. | 
4 | Rough oatmeal. | 

*3 | Cut hay chaff. | ‘| 

SS ES SSS LT CD FILIP PEE ESOL TELS, UTED 

Those marked thus (*) should be scalded. 
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For laying hens during the winter a very fone w morning food- 

mixture can be made as follows :— 

19.—Scalded bran 565 SoH 5s ... 4 parts 

Well-cooked maize meal ... ons sae Dany 

Reaumeal union me = ats wien < Qrscmn pgegriie 

Sharps 5a ase 53H si) ses iacpe (DARE 

Cooked Jean meat ... “ we Te ern 

Chopped and scalded clover hay... Jet 2a pants 

with a light mid-day feed of oats or barley, and an evening 

feed of either wheat or buckwheat or, if the weather be very cold, 

of broken maize. 

The mid-day grain, given at about half-past eleven, should be 

scattered among litter so that the birds may be forced to take 

a fair amount of exercise. Quite a small space, comparatively 

speaking, will do for this purpose, but z¢ must. be light and, as 

far as possible, sheltered from cold winds and driving rain. 

Boards should be placed on edge round the shelter to prevent 

the birds from scratching out their litter. This litter should be 

made of hay, straw, long shavings, or dried fern, with some 

“cavins” (rough chaff from threshing) and dry road scrapings 

added to allow of the birds taking a dust bath occasionally. 

The evening feed should be given in a trough about an hour 

before roosting time. 

As a rule those hens which are allowed a grass run can, 

during the summer, obtain as much green food as they require, 

but during the late autumn, winter, and early spring greenstuff 

of some kind must be given them, because there is not very 

much nourishment in grass during these seasons. The best 

substitute for summer grass is hay chaff, containing as much 

clover as possible, for this is “ harvested ” when in its prime, and 

it has a large proportion of lime in its composition. Failing 

clover chaff, cabbage is excellent, as is also spinach. Boiled 

potatoes are of great use in fattening, but should only be given 

to grown fowls in very small quantities, and even so only once 

or twice a week. 

The cost of feeding grown fowls, provided there be no waste 

of food, should rarely exceed 1d. per bird per week, or about 

4s. 6d. a year. 
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Ducks and Geese. 

_ These, it must be remembered, are water-fow], and should 

therefore be fed very largely on soft food. If hard corn be given 

them it should only be fed as a mid-day meal, and should be 

put in the birds’ water troughs, together with a plentiful allowance 

of grit or gravel. 

If water-birds are fed entirely on hard corn they will not do 

themselves justice as layers, 

If ducklings get leg weakness it means that their food is too 

highly concentrated, and they should be given food largely 

composed of bran, green food (especially chopped cabbage), and 

a large amount of grit and cooked meat. Sick birds must 

always be yarded and fed separately. 

If the ducklings show signs of sore eyes the treatment is 

the same as for leg weakness ; if fed very sparingly they will 

generally be well again in three or four days. 

When symptoms of diarrhcea arise isolate the sick birds, feed 

sparingly on drier food, giving less green food and bran and 

more meat and grit. 

If the little birds are properly fed and cared for no one 

should lose more than 5 per cent. of them from sickness, 

Should they at any time get panic stricken—and if unwell 

they are very likely to become so—hang a lantern up in their 

yard ; they must be kept quiet, as one night’s fright will 

counteract a whole week’s careful feeding. 

Ducklings cannot stand direct sunshine,and must have plenty 

of shade to which they can retire at will. Until they are ten. 

weeks old they are no hardier than chicks, but after this they 

will stand practically anything in the way of weather, and they 

revel in heavy rains and snow. 

The best green foods for ducklings are onion tops, dande‘tion, 

chickweed, green clover, green rye and green oats. 

If hatched in March, or ear:y April, and fed properly, young 

ducks will often begin to lay at five months old, but in this case 

they should be fed very largely on meat and bran, so as to hold 

them back as much as possible. This is to some extent a 

Matter of breed and feeding. In the winter four or five ducks 

may run with a drake, in the summer seven. 

A duck may be bred from for four seasons. 
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Grown geese can usually keep themselves, except in so far as 

crit—of which they need a large supply—is concerned, but the 

young ones should be fed on the same lines as ducklings, as 

they will then be found to grow and put on flesh much more 

rapidly than is usually the case with goslings. 

All water-birds require a great deal of green food, grit and 

animal food of some sort. 7 

Ducklings. 

Do not begin to feed until the little birds are twenty-four 

hours old, then for four days give the following mixture :— 

I1.—8 parts of well-scalded bran. 

9 ,, rough oatmeal. 

I part very coarse sand. 

Four times daily. 

From four to twenty-one days give as follows :— 

12.—7 parts scalded bran. 

7 5, rough oatmeal, 

2 ,, finely-choppea green food (if cabbage it must be boiled), 

2 5, maize meal. 

I part cooked lean meat or meat meal. 

I ,, very coarse sand or fine grit. 

Four times daily. 

Irom three to six weeks give :— 

13.—6 parts scalded bran. 

5 692 +Maize meal. 

5 4, rough oatmeal. 

2 ,, chopped green food. 

1 part fine grit. 

I ,, of cooked lean meat or meat meal. 

Four times daily. 

When from six to eight weeks old those birds selected to be 

kept as stock birds should have one part of fine bone meal 

added to the following mixture. For those set aside for market- 

ing this is not necessary :— 

14.—8 parts maize meal. 

4 ,, scalded bran. 

4 ,, rough oatmeal. 

3. ,, cooked meat. 

I part grit. 

« ae 

This should be given three times daily, in addition to green e 

food, which, however, may now be reduced in quantity. 



POULTRY FEEDING. 361 

From eight to ten weeks :— 

15.—8 parts of maize meal. 

4 5, rough oatmeal. 

3.» scalded bran. 

3 3, cooked meat, 

Di asige Obit 

No green food. Three times daily. 

Ducks. 

For breeding birds, until they show signs of coming on to 

lay, and if allowed out to graze, feed as follows :— 

16.—10 parts bran (if weather be very hot scald this). 

4.4, Oatmeal. 

»» Maize meal, 

cooked meat. 

s9* grit. bh N Wb 

Give twice a day, and add as much green food as they will 

eat, chopped clover being the best possible. 

For laying birds :— 
17.—4 parts of wheat bran. 

4/4; ‘maize meal. 

Ave pOatmeal. 

5, cooked meat. 

2 ,,  finely-chopped cabbage, green rye, or green clover, 

I part boiled turnips or swedes, 
2 parts grit. 

I part oyster shell. 

Give morning and evening, and at mid-day put a meal of oats 

barley, or wheat, mixed with grit, into their water troughs. 

Turkeys. 

These birds come originally from a hot climate and are, there- 

fore, apt to be very delicate in England when young, but if kept 

very dry both overhead and under-foot, and out of reach of cold 

winds, they will usually be found to grow fast and do well. 

They may be reared in the same way as chickens, but they 

must be moved on to fresh land every day, for, like pheasants 

and other wild birds, tainted land affects them very soon and 

kills them very easily. Turkeys should never be reared two 

years in succession on the same ground. 

Young turkeys when hatched do not seem to know how to 

feed themselves. It is wise to rear them with chicks for the first 

few weeks, until they learn how to look after themselves and to 

find their own food. 
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| Chicks. 

With all birds, young ones especially, the greatest care must 

be taken to keep all coops, brooders, houses, food and water 

vessels perfectly clean and sweet, or the birds will become weak 

and ill, With young birds it is well to put a little camphor in 

their drinking water, as this prevents them catching cold. 

Should any birds, young or old, die, the carcases. should at once 

be burned or deeply buried. It is a great mistake to leave dead 

birds lying about. Both chicks and young turkeys will do best 

if fed for their first month on dry food; they will grow faster, 

do better, and be far hardier than if given soft food, however 

carefully it may be mixed. 

If the owner has no means of making ordinary mixed dry 

chick food, about which more will be said later, he will find that 

canary and millet seeds, groats, cracked peas, and a little hemp 

seed will be all that is necessary to begin with, 

Do not, even in very cold weather, give much maize to young 

birds, and be very sparing in the use of rice. 

The feeding of dry food will be found very economical, for it 

saves labour, and birds like it and do particularly well upon it. 

Though newly-hatched birds require little food at a time they 

should be fed as often as possible, certainly not less than five 

times a day, for the first few weeks. A little dry food should be 

put near them last thing at night (but without waking them) so 

that when they come out in the morning they may find it for 

themselves. After this early meal they usually go back into 

their brooders or under their mothers for further warmth and 

sleep. 

It is not possible to say how much food is required by newly- 

hatched chicks or turkeys, but chicks generally eat about 3 Ib. 

of dry food each during their first eight weeks. 

If the weather be very cold and stormy do not let young birds 

run about in the wet—a sack supported on sticks will give them 

sufficient room for exercise, though a thatched hurdle will be still 

better. Put a little chaff, in which seed has been scattered, on 

the ground under their shelter that they may scratch about and 

so keep themselves warm. 

Their litter should be turned over with a stick every day or 

two to freshen it and to allow the chicks to find any food which 
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they may have trampled under foot. Do not, on any account, 

throw soft food among the litter—it will become sour and do 

the birds far more harm than good. Should the litter become 

damp it must be taken away and dry chaff put in its place, or 

the young birds will catch cold. It is very easy to allow a chick 

to catch cold, and very difficult to cure it. 

For the first 28 days feed them as stated above, only on dry 

food. It is quite unnecessary to give them chopped egg, custard 

or bread crumbs. Nature provides them with the requisite 

amount of ege food, and bread is much too heating for such 

young birds, They should not be fed until at least twenty-four 

hours old. 

For the first eight days feed upon :— 

18.—3 parts canary seed. 

eae millet... 

2  ,, finely-cracked peas (green peas are best). 

I part hempseed. 

Or 

19.—3 parts canary seed. 

Bivasse acOats, 

Ziel pSeed. 

I part. finely-cracked peas. 

They may be fed entirely on canary seed and groats if desired, 

but if so fed the groats should be given separately. The mixtures 

given above will be found very satisfactory, as no change is then 

necessary until the birds are fully eight days old. 

From eight to twenty-eight days the birds will grow faster if 

to these foods be added finely-broken wheat, broken white rice 

(in very small quantities) and yellow maize. A good proportion 

would be as follows :— 

20.—Rough oatmeal 7 parts 

Finely cracked wheat Sma 

me 3» Maize A Pah 

i. ret SECEM peds-..4 1 4u) 5, 

Canary seed Diriny 

Millet =<; 2 455 

Hemp, ,, PNAC 

Firely-broken white rice I part 

IS 

Once a day ‘the little birds should have a meal of finely- 

chopped cooked lean meat, as much as they will cat clean, and 



364 POULTRY FEEDING, 

even if they can get out on to the grass it will be found wise to 

give them a little chickweed, fresh grass, dandelion, lettuce, 

spring onion tops, or green clover chopped up quite small. 

A very few days will teach one how much of each of the 

above foods is needed by the birds. One of the most important 

rules in the feeding of birds is to give them, at each meal, only 

as much as they will eat clean and to clear away the rest. Here 

again it must be remembered that cleanliness plays a great part 

in successful poultry keeping; on no account must filth be 

tolerated or great mortality will ensue. 

When the birds are a month old they should be taught to eat 

soft food, as they will then put on flesh more rapidly than when 

fed entirely on grain; if they seem to dislike the change let 

them miss one meal, they will then be so hungry as to eat 

without question almost anything which is put before them. 

The order of meals from four to six weeks should be as 

follows, the hours varying slightly according to season :— 

7.0 a.m. A little groats or canary seed put down overnight. 

8.30 ,, A warm meal mixed crumbly (either 21, 22 or 23). 

10.30 , No. 20 mixture as given above. 

11.30 ,, Chopped green food. 

I.0 p.m. Cooked lean meat. 

220m No. 20 mixture. 

A OLaors A warm meal mixed crumbly (either 21, 22, or 24.) 

5-30, 5, — No. 20 mixture: 

From eight weeks onward to eighteen weeks (if kept for 

stock), or until put up for fattening, the birds may be given :— 

21.—Scalded biscuit meal ... 1 part 
ay Nepal a 3) Evening 

Pea or Lean meal feed 
I 
I 

Barley meal... Sen \ groats. 
Buckwheat meal I 

or 

22.—Scalded bran... -. 2 parts) Evening 
Barley meal a aaah 2 ease, meal 
Scalded sharps ... re elapact fora wheat. 

or 

23.—Scalded bran ... ... 2parts) Evening 
Oatmeal ... eee a. apart } dari, or 
Scalded sharps ... ere Gelca cracked maize. 

In each case they should be fed on this soft food, three times 

daily, and they should still have one meal a day of cooked lean 

meat, and as much green food as they. will eat. If kept for 

stock they may be fed from eighteen weeks until they begin to 
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lay on any of the above foods, but need only be given two soft 

feeds daily instead of three as heretofore. 

Whole wheat, oats, barley or maize should not be given to 

young birds until they are at least twelve weeks old. No 

mention of cooked rice has as yet been made, for the reason that 

birds brought up as here advised very rarely show signs of 

diarrhoea, or scour, as it is sometimes called. If, however, it be 

very cold, or there be a sudden change of weather, scour will 

sometimes attack the birds. It can nearly always be stopped 

by putting camphor in their drinking water, and by giving them 

one meal of well-boiled rice strained as dry as possible. If the 

“scour” still continues give them, after an interval of forty-eight 

hours, a second meal of boiled rice to which add two drops of 

chlorodyne.for every bird which is sick; but be sure that it is 

very evenly mixed. 

There is no better tonic for use during cold raw weather than 

the: following mixture. Any: chemist’can make it up. . It is 

_-compounded of half fluid ounce sulphuric acid, half pound green 

copperas, dissolved in one gallon of hot water. The dose for 

chicks is one table-spoonful of the mixture to every gallon of 

drinking water, and double that amount to grown fowls, ducks, 

geese or turkeys, but it should not be given more frequently 

than twice a week. 

It should be kept in glass or stone Jars and labelled “ Poison.” 

Fattening. 

When chicks reach the age of fourteen weeks they are, or 

should be, strong enough to be put up for fattening, but back- 

ward ones should be allowed another week or two at liberty 

before being shut up. 

Fattening pens can be easily made out of ordinary packing 

cases from which the top and one side have been taken, or from 

ordinary hen coops. They should be put upon legs not less 

than two feet high, and the bottoms of the coops or boxes 

should be made of one-and-a-half inch slats (slating lathes do 

excellently) nailed across so as to allow about two inches be- 

tween each slat. 

The bottom will then appear as in Fig. 1. 
The front of the pen will be similar to that of an ordinary 
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hen coop and should have a hinged door or sliding opening so 

that birds may be easily put in or taken out. | 

L, 

A 

A INT} 

1) | | alt 

| | ! iq 

iN Wie 

i i} fe 

| i} Mp 

1 Hf 

HS 

| i 

i 

Ne \} a Ww Taal: \. 

Las OW 

| n 

= \ nas sy : 

EG sk. 

Not more than six birds should be put in one coop, and 

there should be only just room for them to feed comfortably. 

The coop will appear as in Fig. 2. 

Ca | | ORCI 2 
sf CS 

a! 

clit into ter 

. a a = 

62> s 
YO 

xe 
OK 

>, 
? ox Se ba 

if pa) 
{ i ee x) " 

| MIKS 
| i. 

The birds should be placed in the coop at night, being first 

given a good meal and some drinking water. They should 
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not be fed again for thirty-six hours, as it is well to allow their 

crops to become quite empty before they be fed in their new 

quarters. 

Unless so starved the birds, especially if taken from a large 

flock, are apt to pine and to seriously lose condition. 

For the first day or two they may be given just a little 

creen food, but this must soon be discontinued. | 

Unless the coop can be placed in a shed a sack should be 

hung in front of it at night to prevent the birds catching cold ; 

this should also be done between meals, as exclusion of light 

induces sleep and the birds consequently lay on flesh more 

quickly. 

The space underneath the coop should be thickly covered 

with ashes, and all droppings should be raked out and taken 

away twice a day. Here, again, the utmost cleanliness must 

be observed, or birds will lose rather than gain in condition 

and weight. 

Two pieces of wood should be nailed to the bottom of the 

coop to project slightly upwards. On these a wooden trough 

may be placed at meal times, but it should be taken away 

directly the birds have finished feeding, and, after any food 

which may have been left has been taken out, it should be 

rinsed out with cold water. 

Twice a week this trough should be thoroughly scoured out 

with boiling water and a hard brush. 

The foods given to birds while undergoing the process ot 

fattening should be fed in a liquid state, like thick soup, and 

some grit should be added thereto. 

If the birds appear to dislike their food give them a change, 
for on no account must they be permitted to go off their feed. 

As a rule, however, any one of the mixtures here given may 

Ibe fed:every day. 

The best materials to use for the purpose are barley meal, 

buckwheat meal (which any miller will grind if asked to do 

so), oatmeal or Sussex ground oats, fine wheat meal, and boiled 

and mashed potatoes. No hard grain whatever should be 

given, nor is any drinking water necessary. 

Whichever: of the following mixtures is given, the foods 

composing it should be boiled in skim milk, and a little fresh, 
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rough fat should be melted down and stirred into the mixture 

while both are hot. 

24.—3 parts oatmeal or Sussex ground oats. 

I part maize meal. 

I ,, fine wheat meal (not flour). 
25.—2 parts Sussex ground oats. 

2, sbarleysmeal: 

I part mashed potatoes, 

26.—2 parts oatmeal or ground oats. 

I part maize meal. 

2 parts fine wheat meal (not flour). 

27.—2 parts buckwheat meal. 

2) tee emalze meal 

I part barley meal. 

28.—2 parts oatmeal. 

I part maize meal. 

I 4, buckwheat meal. 

I ,, mashed potatoes. 

29.—I part (si‘ted) barley meal. 

3 parts oatmeal. 

2 >.) maize meal: 

The combination of fat and milk will very greatly improve 

the quality of the meat. 

The quantity required will be from 4 to 5% oz. of food 

per bird per day, divided into three equal portions. 

Pea meal is not good at this period as it is rather apt to 

harden the meat. 

Birds should not be penned for longer than three weeks, but 

the exact number of days varies a great deal, as no two birds 

put on weight at the same rate; usually from 14 to 17 days 

wiil be found sufficient. Some experience is necessary to 

determine the proper time to kill a bird, and this can only 

be learned by practice. 

No birds should be penned up for fattening unless they are 

in good condition, as this method of feeding is undoubtedly a 

creat strain on the birds’ constitutions. 

Ducks, geese, and turkeys can not be shut up in the same 

manner. 

Both ducks and geese should be penned up in small runs off 

the grass and fed as advised earlier in this article. (Page 360.) 

If their food be mixed with milk for the last two weeks their 

flesh will become whiter. For the first. day or two they may 

be given a small quantity of well-boiled cabbage, chopped fine, 
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once a day, but they must not be allowed water, either to drink 

or to swim in. A plentiful supply of grit must be given them 

or they will become ill and so of little or no account. 

Turkeys should, for their last six weeks, be housed in large, 

light, airy buildings, and only allowed out from 11.30 to I p.m. 

eacnday.- For the last ten days. they should not, leave their 

houses at all. 

Their food can be the same as that given to chickens while 

penned up. 

A useful house for turkeys can be made as follows :— 

Take five strong posts each 3 in. by 2 in., three of which 

are 74 ft. and two 63 ft. long. Drive these into the ground 

so thatthe. three in front stand-up 6 ft. from the ‘ground 

and those at the back 5 ft. (Two of those in front should be 

only 2 ft. apart, one being for the door to fasten against.) To 

the tops of these nail strong cross-pieces ; on these lay 

thatched hurdles and fasten them securely. 

_ The sides may be made of wire netting of a wide mesh— 

3 in. will do—but the north and east sides of shed should be 

covered with straw or sacking, as the turkeys must be kept 

fairly warm. The perches should be flat, very strong, and not 

less than 2 ft. apart. 

The door may be of wire netting on a stout frame about 5 ft 

high by 2 ft. wide, for turkeys will not go into houses having 

low doors. 

Four turkeys may be kept in a house 6 ft. square. 

All birds should be starved for thirty-six hours before being 

killed so that the crop and intestines may become empty. 

Unless this is done the carcases will not keep for any length of 

time. . 

No weight whatever will be lost by this short period. of 

starvation. 

C..E, J. WALKEY,.: 
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THE SIBERTAN BUGIDER INDUS TR. 

The following particulars of the development of the dairy 

industry have been prepared by Mr. H. Cooke, who recently 

undertook a commercial mission to Siberia on behalf of the 

Advisory Committee on Commercial Intelligence of the Board 

of Trade :— , 

Prior to 1893 no butter was produced in Siberia for export. 

The first to engage in butter making by modern methods in 

Western Siberia was an Englishwoman married to a Russian, 

whose dairy-farm at Chernaia Reitchka (in 1886 the only one 

in Siberia), in the district of Tiumen, is still a well-known 

model of its kind. In 1893 a Russian opened near Kourgan 

the first dairy producing butter for export abroad. The pro- 

gress made since has been extraordinarily rapid, so that it is 

now the main industry of the country, from the point of view 

of international trade. It is the chief resource of the peasants, 

who, but for the income thus derived, would depend solely on 

the fluctuations of the harvest, and during the last three years 

the harvest has been disastrous. © 

The following figures point to the advance made of recent 

years in this new Siberian industry :— 

Year. Number of Dairies. 7 Export ini Cwt- 

LSOSm eee Wed of 140 48, 360 
SOOM err 7 int 334 | 86,730 
TQCOARa 5: B. fe 1,107 354,070 
LOOT e.. ae a 1,800 599,720 
1902" 47: ns Bes 2,035 685,500 

The Barnoul, or Altai region, has particularly increased its 

output. Ob station, or Novo-Nikolaievsk, serving this district, 

despatched but 6 truckloads, containing .738 cwt., in 1899, while 

in I902 its export amounted to 995 loads, or 161,000 cwt. 
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Altogether, from 42,600,000 to 43,200,000 worth of butter is 

now exported annually from Siberia, or more than twice the 

value of the wheat export of 1900, the last favourable harvest 

year. 

There is nothing remarkable in the breed of cattle, which are 

of average size, and, though this may be but temporary, seemed 

in June at least in poor condition, having suffered from insuffi- 

cient and inferior food during the winter. The Siberian cow 

vields little milk, but the quality is notable for richness, and it 

is just this inherent fatty quality which enables the butter, not- 

withstanding the conditions under which it is made, to bear the 

long summer journey to Western markets. About 19 pounds 

of milk in winter, and 22 in summer, are sufficient to make 

one pound of butter, while in Denmark some 28 pounds are 

needed. 

The supplies of milk depend, of course, on the stocks of 

cattle, while the latter, in their turn, depend on the chances and 

fluctuations of the harvest ; for, if the latter fail, the peasants 

are constrained to some eldveite to kill off their surplus stock, or 

reduce it to a minimum, from want of sufficient fodder in the 

winter. The progress developed by the butter industry since 

the construction of the railway has doubled the number of 

milch cows, in spite of crop failures in the last three years. 

The butter-making industry has already spread east to the Obi, 

and is now extending further towards Krassnoyarsk and the 

Yenesei, while but a few years ago it was confined to the 

Kourgan and Omsk districts, 

The general stock of meat cattle shows no corresponding 

increase. : 

The dairies, or “ works,” as they are termed in Russian, have 

little in common with the ordinary conception of the word 

dairy, or of its accompaniments and surroundings, as under- 

stood in Western Europe, except that they are places where 

butter is made. Beyond this, the comparison could not be 

carried, | 

They have been hitherto mainly owned and worked by indi- 

vidual peasants, though in some cases the Danish and other 

export offices have bought up ening works or started new 

ones of their own. 

Ee SEZ, 
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In general, the dairies, as at .present constituted, are still 

worked under primitive and defective conditions, notwith- 

standing the efforts of the authorities, special butter officials 

and instructors, agricultural societies, and of all interested in 

the extension and development of this new industry. The 

manufactured product, in consequence, does not reach the 

high level it might attain. | 

The effort to effect any speedy appreciable change in the 

conditions of manufacture, of such paramount importance as 

they must appear to all, will be a hard and long task, as all 

struggles against the ignorance and national characteristics of 

the lower classes must be. Nor, from their point of view, have 

the latter all the economical encouragement that they should 

have. What they make, and as much as they can make, they 

sell, if not to one office, then to the next; if not at the highest 

price, then at one but slightly inferior. The very small dis- 

tinction made by the buying offices for quality is insufficient 

‘to induce the dairy owner to reconstruct his premises, to re- 

Organise his procedure, or to revolutionise his habits. 

He is subjected to no forcible impulse to so order matters as 

~to produce a better article. The excess of competition among 

-the export offices established in Siberia, and the speculative 

character of the trade itself, soon reveal to the peasant that 

(beyond a certain point) it is not quality that is of the first 

‘importance. Mr, Cooke was told at more than one butter centre, 

-and in the same words, that anything sells “provided only that 

it is covered by a cask.” This may be an exaggeration, but it 

conveys the general idea. 

The main causes influencing the inferior make of the butter 

are thus stated in an official report of this year :— 

“1, The dirty furnishing and set up of the dairies.” 

“2, The want of technical knowledge on the part of owners 

and men; and, in general, defective working, packing, and 

despatch.” 

“3, General irregular equipment of the dairies.” 

Another special butter official reports the general sanitary 

conditions of the Siberian dairies as “beneath all criticism.” 

Yet another official butter instructor, referring to a district com-. 

prising nearly 300 dairies, dwells on “the old and confined huts 



SIBERIAN. BUTTER INDUSTRY. RS 

employed as dairies, in no wise suited to their purpose, with no 

drainage outlet, and the floor often intersected by large cracks, 

giving easy access to damp.” 

“In_ summer,” adds the report, “the presence of a-dairy is 

heralded at a considerable distance by the terrible smell. To 

diminish the foul odour the owners in some cases have recourse 

to a mixture of carbolic acid, sprinkling the floor and walls 

with the same.” ; 

Of 283 dairies in the district referred to, 72 consisted of 

one room, 183 of two rooms, 25 of three, and 3 of four rooms 

each. 

Nor, as regards cleanliness and arrangements, do the 

public or combined-peasant dairies present any exception in 

this respect. 

“ Dirt and disorder find a welcome there.” Speaking of 40 such 

dairies in the district in question in 1902, the report states that, 

with the exception of seven or eight, the remainder are worked in 

premises either fitted up somehow for the purpose or in lodgings, 

two or three are maintained more or less cleanlily, the majority 

Pairtily cin the ¢xtreme... The utensils: are’. always: badly 

cleansed, the floor unwashed, the ceilings and walls dirty, milk 

spilt abcut, and the atmosphere of the dairy foul. The output 

is butter of poor quality.” 

Alluding to the dairies in gencral, “no attention whatever,’ 

it is added, “is paid to the water serving for washing purposes, 

whether for the utensils or for the butter, foul and stagnant 

water being at times used.” , 

fititere: must be exceptions, ‘of course, as. there are, to this 

dark side of the Siberian butter industry, but, from the descrip- 

tions given on all sides, the official versions quoted as to the 

insanitary conditions prevailing in the majority of the dairies 

can by no means verge on exaggeration. Mr. Cooke saw in 

one instance something of both sides of the question. After a 

drive of thirty miles to a village in the Kourgan district, he 

was kindly conducted over the local dairy by the official 

instructor. The premises were of the primitive wooden. hut 

kind, and the general surroundings certainly. not such as are 

universally associated with the very name of dairy ; but, in this 

instance, the establishment was already condemned, and was at 
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work for the last time. A new one, on very different principles, 

was nearing completion close by, under the personal supervision 

of the instructor, to replace the old one within a fortnight. 

And here, so far as the premises, the machinery, and the water 

supply were concerned—and more it was not then possible to 

judge of—it promised to be a model of its kind. 

That the evil is universally recognised is evident from the 

accounts of the meeting held at Tomsk in March of this year 

of all interested in the butter industry, at which one of the 

official butter instructors, among others, “ painted a lurid picture 

of the dirt and disorder which reign, in a greater or less degrce, 

in the majority of the Siberian dairies—a picture of the gross 

infraction of the elementary requirements of hygiene and of 

sanitation.’* It is unnecessary to quote details. The meeting, 

after some discussion, carried a formal motion that “the sanitary 

conditions of the majority of the dairies of Western Siberia are, 

in a greater or less degree, unsatisfactory,” and recommended that 

the subject be brought to the notice of the authorities with a 

view to preventive and remedial measures. 

It should be added that the official instructors are but few in 

number compared with the large tracts confided to their care, 

and that, owing to the dairies being scattered about in distant 

villages, away from ordinary communications, it is physically 

impossible for them to exercise any appreciable influence on a 

general scale, Their duties, too, are rather to advisevanem 

instruct, as their name implies, and they are purposely exempt 

from penal powers, as police duties of the kind would rather 

impede than further their authority and utility in their intercourse 

with the dairy owners. 

There can be no doubt that improvement must follow in this 

respect with the gradual spread of enlightenment among the 

peasantry, assisted by a rigid enforcement of the elementary 

demands of cleanliness. But afew years ago, in some villages 

of the Barnoul district, the peasants attributed the bad harvest 

to the uncanny Danish machines, and “ drowned ” the separators — 

in the river, but this remnant of superstition seems long past 

now, so universal is the use of these dairy appliances. With 

* Russki Viecomosti, Moscow, March oth, 1903. Also the official Comsmerc.al 
and Industrial Gazeite, of St. Petersburg, of March 14-27th, 1903. - 
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the establishment of special dairy schools* by the Government, 

the appointment of more official instructors, and with the efforts 

of the agricultural societies and authorities in general, the 

peasants will gradually be compelled to attend to the sanitary 

conditions of their dairies, and to improve the technical 

production of the butter. 

“Our butter is not bracked” is the answer often given by 

dairy owners to observations on the state of their dairies or the 

quality of the butter. The necessity of some system of 

srading, either in Siberia itself or at the ports of despatch, is 

insisted upon by impartial authorities, though opposed by the 

trade as unnecessary and as but occasioning impediments to 

quick despatch. 

The general average of the butter, considering the unfailing 

demand from year to year, more especially in the British market, 

must, however, notwithstanding the conditions of its make, have 

by now reached a certain fair grade, whether it be for table use, 

or for confectionery and similar purposes. This demand the 

local buying offices in Siberia must satisfy. The competition 

between them is extreme. As things are, the peasant bringing 

his lot of butter just when most needed cannot be turned off or 

offended simply because it is of inferior quality, or next time he 

will carry his goods elsewhere. The trivial difference of 8d. 

or 1s. 4d. per cwt. for quality is no inducement to the producer 

to overhaul his works or his entire procedure. The trade itself 

thus brings no practical pressure to bear on the conditions of 

production. As already mentioned, certain inherent qualities ot 

the butter, due to the richness of the milk, have enabled it to 

survive even these conditions, as well as the long transport by 

road and by river, by rail and by sea, to Western markets. 

Its estimation in the foreign market might, however, be im- 

measurably raised by improvements in the whole method of 

production and by the application of the simplest principles of 

sanitation. 

A movement, encouraged by the authorities, is now on foot, 

and already taking practical shape, to establish peasant co- 

Operative dairies, one for an entire village, or, in some cases, for 

* £10,600 has been assigned for one at Omsk. Others will be established at 

Kourgan and Tomsk. See also the note on page 406 of this Jou sal, 
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two or three combined hamlets. Loans are granted for the 

purpose to the extent of not more than 4320 for any such 

co-operative dairy, at 4 per cent. for five years, No risk is. run, 

‘as the livestock-of the peasants alone more than covers the 

liability. Each peasant joining would thus share in the profits 

of the dairy according to the amount of milk furnished. Some 

forty such dairies have already been started, and about two 

hundred more are expected to be founded this next winter. 

The pasteurisation of milk is being introduced into these co- 

operative dairies, cement floors will be made obligatory, and 

other improvements insisted upon... This movement is expected 

to gradually work a great improvement in the general sanitary 

conditions of the dairies, and, consequently, in the quality of 

the butter turned out. It will work, too, more evenly and advan- 

tageously to the general good of the peasants concerned, each 

of whom, according to the quantity of milk supplied, will 

directly share in the proceeds resulting from the sale of the 

butter. It seems more than probable that the whole Siberian 

butter industry will eventually assume this village co-operative 

form of production. 

Much of the machinery and appliances used in the dairy 

trade are imported from abroad. The right to import staves 

duty-free was granted for a period of three years dating from 

July 3rd, 1900. . Local wood, being of too gummy or resinous 

a character, is not suitable for casks, &c. The dyes used (in 

summer only) for colouring the butter the yellow tinge required 

by the British market are chiefly Danish, though Russian are 

‘also in use. The latter are said to give an undesirable reddish 

hue:- They are sold: -in- tins of -from -5 to 10 and 20 1b, cach 

‘The separators: are solely Danish or Swedish, a well-known 

- Stockholm make easily holding the field. Agents of the Stock- 

holm and Copenhagen makers of dairy appurtenances work the 

country thoroughly, while in addition every butter office and 

dairy is a practical advertisement for their articles. . The price 

lists, catalogues, illustrated sheet advertisements, and coloured 

' pictorial representations of the machines at work, met with in 

all directions, are all in the Russian language, with moneys, 

measures, weights, dimensions, &c., in equivalents understood 

by the people. Competition with them would be out of the 
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-question, unless worked on the same lines with appliances as 

good and as cheap. Even then they have gained such a hold 

on the market that newcomers would have an uphill task indeed 

in attempting to oust them from the footing obtained. 

The butter is bought up by the Siberian export offices on 

cash payments to the peasants, either according to the: price 

ruling for the day, with but little, if any, distinction for quality, 

or in accordance with contracts at fixed prices, made in advance 

for a whole season of nine months or a year, for the full output 

of any particular dairy or dairies. The system of buying on 

commission from the peasants, with an advance of 90 per cent., 

is one which the peasant generally abandons after some trials, 

preferring the certain and immediate settlement and profit to 

the speculative chances of sale in a distant country, the pro- 

ceeds of transactions in which he has no means of verifying. 

Though some of the dairies do export business direct, as a rule 

the peasant’s part in this trade stops with his butter at the local 

export office. In some cases, instead of cash he takes dairy 

accessories or agricultural machinery in payment or part pay- 

ment of his butter. Nearly all the export offices keep stocks 

of dairy appliances of all sorts in hand, as well as American 

agricultural machinery. 

The busiest export season is from May to August, more 

especially June and July, though butter is despatched all the 

- year round. 

During the summer four special trains of butter-trucks leave 

the Siberian railway weekly, three for Riga and Windau, and 

one for St. Petersburg, Novi Port, and Reval. In June five to 

six trains are despatched weekly. Each train carries from 25 

to 28 trucks, coloured white, specially made for this traffic, and 

refrigerated with natural ice regularly supplied at fixed stations 

en route. The loaded trucks are taken up at the different 

stations, starting from Ob, or Novi-Nikolaievsk, and completing 

at Kourgan and Cheliabinsk. The Danish offices load chiefly 

for Windau, for further despatch to Copenhagen. Others send 

*to Riga for Great Britain. The run from Kourgan to Riga is 

now accomplished in about eight days. The transport service 

improves year by year, the authorities having now supplied 

altogether about a thousand special butter trucks. The iced 
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depéts at some of the stations, more particularly Novi- 

Nikolaievsk, are as yet at times insufficient to accommodate 

the butter supplies awaiting transport. It is detentions of 

this kind, often in the open, exposed to the sun, that tell on the 

butter more than the rail journey itself, prolonged as the 

latter is. | 3 

The butter is packed in clean-looking new beechwood casks ~ 

made locally from imported German or Danish staves. These 

casks are themselves wrapped round with matting. The empty 

cask, after being smeared with salt, is lined internally with wet 

parchment, the butter then being mashed tight in, and coated 

with salt at the top. The average weight of the filled cask is 

about 122 lb. , 

The butter is conveyed by steamships from Windau to 

London and to Newcastle (vz@ Copenhagen); from Riga to 

London, to Hull, and to Leith; and from St. Petersburg (Reval) 

to London, in each case once a week. The rail freights for 

butter from Ob station, Omsk, and Kourgan, the three principal 

Siberian export centres, to Riga and Windau, vary from 

about 5s. 8d. to 6s. 7d. per cwt. The sea freight from Riga and 

Windau to London, Hull, or Leith is 1s. 5d. per cwt. 
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BRITISH CROPS OF 10903. 

The preliminary statement of the produce of crops in Great 

Britain in 1903 was issued by the Board of Agriculture and 

Fisheries early in December. The estimated average yields of 

the cereal, root, potato, and hay crops during the current year 

given therein are summarised in the following table and com- 

pared with the average results of the preceding ten years :— 

Yield Above or Yield’ | Above or 
C per Below Cx per Below j 
mee Acre Average of oy Acre | Average of 

in 1903, | 1893-1902. in 1903. | 1893-1902.] 

Buskels. | Bushels. Tons. Tons, 
Wheat 20313 — 0°40 Potatoes 5°16 = 0°73) | 

Barley 32°00 — 0°83 Turnips and Swedes | 12°43 — 0°45 

Oats 39 70 + 1°05 Mangold 17°90 ++ OTT 

Beans 31°19 + 412 Cwts. Cwts. | 
Hay, from clover, &c.| 30°44 +2°48> | 

Peas 26°56 + 0°66 | 
Hay, from permanent; 25°58 + 3°26 
grass 

bablops.... 8°78 = 0°18 

It will be seen that the relative production of wheat, barley, 

potatoes, turnips and swedes, and hops was less, and that of 

oats, beans, peas, mangold and hay greater than the decennial 

average. It has necessarily to be borne in mind that these 

figures represent only the estimated quantities grown, and 

take no account of the condition in which the crops were 

eventually secured. The reports furnished by the estimators 

with their returns indicate a very general depreciation in the 

marketable value of the crops, caused by the excessive rainfall 

of the -year. 
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The accompanying table shows the total production of wheat 

in Eneland to have been lower “than” has | beem recorded 

since the year 1895, although the yield per acre was only about 

two-fifths of a bushel less than the average. In the case of 

Scotland, however, the deficiency on the smali area under this 

‘cereal was more marked, being over 14 bushels per acre. 

Estimated Total Estimated Vield 
Produce. per Acre. Average of 

Wheat. | the Ten Years | 
1893-1902. 

1903. 1902. 1903. 1902, 

| | Bushels. Bushels. || Bushels. Bushels. Bushels. 
England. ... | 45,102,329 | 53,529,442 | 30°12 32°82 30°52 

Wales... | )1,0503220) |) 1,348,004)" Ba 2acco 27°96 24°74 

Scot lancdigens [5481,258)| 157903277 30°01 38°07 37°64 

Great Britain | 47,642,816 | 56,676,783 | 30°13 32°83 30°53 

The total quantity of home-grown barley was less than in any 

previous year, a result largely due to the materially reduced 

acreage planted with this crop. The yield was about four-fifths 

of a bushel less than the average, but the loss occasioned by 

the diminution in quantity is probably insignificant compared 

with the reduced value of this crop owing to lack of condition 

and quality. 

Estimated Total Estimated Yield 
Produce. perecre: Average of 

Banleyaiie | the Ten Years 
1893-1902. 

1903. 1902. | 1903. 1902. 

Bushels. Bushels. Bushels. | Bushels. Bushels. 
England ... | 49,081,389 | 54,947,154 31°76 34°80 32°62 

Wales: “<. =| 23890,174 | -3,410, 1096 29°17 33°66 130272 

Scotland ... | 7,502,478 | 8,137,256 35,05 35°52 3590 

Great Britain | 59,474,041 | 66,494,606 32°00 34582 32°83 

Oats were the most satisfactory of the three principal corn 

crops, the average production in Great Britain being 1 buskel 
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Estimated Total Estimated Yield 
Produce. per Acre. 

Oats. | 

1903. 1902. 1903. 1902. 

Bushels. | ‘Bushels. Bushels. Bushels. 
England... | 82,790,458 | 87,065,205 42°37 46°00 

Wales 6,623,032 | 7,081,445 31°06 30°55 

Scotland 35,267,698 | 35,637,032 36°24 37°34 

Great Britain |124,681,188 |130, 383,682 39°70 42°65 
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more than the average, the excess being, however, exclusively 

confined to England, where it amounted to 2 bushels per acre. 

In Wales the results were much less satisfactory, while in Scot- 

land the production fell below the average by nearly half a 

bushel per acre. 

Average of 
the Ten Years § 
1893-1902. | 

Bushels. 

40°36 

Mine yield: of beans in England exceeded the’ average by 

about 4% bushels per acre, while in Scotland, on the other hand, 

it was about 1 bushels deficient. With the exception of 1902, 

the average yield of beans in England has not stood at so high 

a figure since 1890. 

Estimated Total Estimated Yield 
Produce. per Acre. 

Beans. 

1903. 1902. 1903. 1902. 

Bushels. Bushels. Bushels. Bushels. 

England 7;063,775 | 7,131,349 || | 31°20 31°25 

Wales 38,238 31,245 | . 30°06 25°57 

Scotland 240,317 438,881 31°24 33°99 

Great Britain | 7,450,330 | 7,601,475 | 31°19 B37, 
| 

Average of | 
the Ten Years { 
1893-1902. | 

Bushels. 
+ 20°70 

23°51 

32°80 

27°O7 

The production of peas represented a yield of about two-thirds 

of a bushel above the average, though nearly 2 bushels less 

than that of last year. Practically the whole of this crop is 

grown in England, the area sown in Wales and Scotland being 

| insignificant. 
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Estimated Total Estimated Yield 
Produce. | per Acre. | Average of 

Peas. | | the Ten Years 
| 1893-1902. 

1903. | 1002. | 1903. 1902. | 

Bushels. Bushels. Bushels. Bushels. Bushels. 
England 4,763,885 | 5,039,552 26°60 25°59 25°95 

Wales 21,320 | 27,434 | 20:27 19°94 | 19°38 

Scotland 17,918 | 28, 327 | 26°20 25°94 | 25°24 

Great Britain | 4,803,123 | 5,095,313 26°56 28°51 25°90 

The potato crop was about 280,000 tons less than that of 

1902, which was itself not a large one. The average yield was 

generally unsatisfactory, being nearly three-quarters of a ton 

per acre below the average for the whole country. In England 

and Wales the decrease was most pronounced, but it was to some 

extent set off by a return of 5°64 tons in Scotland, which was 

only about one-tenth of a ton less than the decennial average. 

In only one previous year—1goo—since these returns have 

been collected has the potato crop shown so poor a result. 

Estimated Total Estimated Yield 
Produce. per Acre. Average of 

Potatoes. the Ten Years 
1893-1902. 

1903. 1902. 1903, 1902. 

Tons. Tons. Tons. Tons. Tons. 
England 2,041,023 | 2,225,569 5°07 5°39 5°96 

Wales 131,846 155,508 4°37 4°95 5°65 

Scotland 740,844 813,111 5°64 6°27 575 

| 
Great Britain | 2,913,713 | 3,194,188 Bens 5°57 5°89 

Compared with the results obtained last year, the quantity of 

turnips and swedes available for use this winter is less by some 

4,240,000 tons, the very high production of 15 tons per acre 

which was recorded in 1902 having declined to 12°43 tons in 

1903, although this is less by only two-fifths of a ton than the 

ten years’ average. The yield in England precisely coincides 
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with the decennial average, which now stands at slightly less 

than 12 tons per acre, but in the case of Scotland an importan: 

decline of 1? tons per acre is. recorded. 

| Estimated Total Estimated Yield 
Turnips | Produce. per Acre. Average of 

and the Ten Years 
Swedes. | 18G3-1902. 

les TOQOSS 1902. 1903. 1902. 

| Tons. Tons. Tons. Tons, Tons. 
England ... | 12,996,608 | 16,023,633 11°Q7 14°67 11267 

| 

| Wales a2 | 073,084. |. 1,005,208 14°31 16°50 14°81 

Scotland :.:. | 6,057,168 | 7,140,609 13°26 1S 67% |: 15°03 

| Vet E : 

Great Britain 19,927,460 | 24,169,450 12°43 15°02 12°88 

Mangold gave better results than turnips, the English average 

rather exceeding that of the decennium. In Wales and Scot- 

land the quantities obtained were less satisfactory, but the areas 

sown in those divisions of Great Britain are comparatively 

small. 

Estimated Total Estimated Yield 
Produce. per Acre. Average of 

Mangold. the Ten Years 
| 1893-1902. 

1903; 1902. 1903. 1902. 

Tons. Tons. Tons. Tons. 4 Way sice 
England ... | 6,983,763 | 9,072,616 18°00 21°29 17°84 

Wales mae 154,037 198,242 15°10 18°32 16°25 

Scotland ... 49,055 76,554 14°84 16°68 liz 

Great Britain | 7,187,755 | 9,347,412 17°90 21°17 17°79 

Hay from clover, sainfoin and rotation grasses is reported as 

yielding 31°69 cwts. per acre in England, or more than 4 cwts. 

in excess of the decennial yield, but in Wales and Scotland the 

production fell below the average, so that the excess for Great 

Britain as a whole was only 24 cwts. per acre. 
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Estimated Total Estimated Yield 

Hay from Produce. per Acre. Average of 
Clover, | the Ten Years 

Sainfoin, &c. || 1893-1902. 
1903. 1902. 1903. 1902. 

| Cwts. Cwts. le) (Cus; Cwts. — Cwts. 
England... | 56,941,209 | 57,123,299 || 31°69 32°87 27°53 

Wales set Ae 507070 |) 54920)3802 22°45 28°35 23°28 

Scotland ... | 11,921,099 | 13,878,813 28°94 33°21 31°83 | 

Great Britain | 73,429,384 | 76,922,414 | 30°44 32°53 27°96 | 

The position in regard to meadow hay was very similar, 

the production above the decennial mean amounting to 3! tons 

per acre. Both in Wales and Scotland this crop gave rather 

better proportionate results than did the hay from clover and 

rotation grasses. 

Estimated Total | Estimated Yield 
Hay from Produce, per Acre. Average of 
Permanent I the Ten Years 

Grass. 1893-1902, 
1903. 1902. 1903. GOs | 

Cwts. Cwts. -_ .Cwts: Cwts. | Cwts. 
England... | 109,007,844 |110,467,298 26°44 27°79 22 62 

Wales _... | 8,662,669] 10,029,186 17°78 21°16 17°88 

Scotland ... | 3,961,549] 3.967753 || 27°46 30°17 |e 2ene5 

Great Britain |121,632,062 | 124,464 237 25°58 27, G92 Noe 

Notwithstanding the over-average production in the hay 

crop both from arable and pasture land, the total quantity 

produced did not amount to more than 9,750,000 tons, com- 

pared with rather over 10 million tons in 1902. 

7 



mMoenioULrTURAL AND MISCELLANEOUS NOTES. 

PARTURIENT APOPLEXY. 

Parturient apoplexy, also called milk-fever, dropping after 

calving, &c., is a disease of cows, more especially of milking 

breeds ; and chiefly occurs at the time when they have attained 

their fullest milking capacity. It has been recognised for genera- 

tions and has been a fruitful cause of loss to the agricultural 

community, the deaths in many instances averaging from 40 to 

60 per cent. of all cows attacked. 

Symptoms. 

The disease generally commences within from 12 to 48 hours. 

after an easy parturition, but it may be delayed for a few days 

longer. (In only extremely rare cases has it come on preceding 

parturition, or /ater than six days afterwards.) 

The first noticeable feature is sudden cessation of feeding, 

rumination, and lacteal secretion, with uneasiness, moaning, 

dull expression of the eyes, paddling of the hind legs, rapid 

breathing, swaying from side to side, knuckling over of the 

fetlocks. Later on the cow drops prostrate. This may be 

succeeded by a stage of excitement, throwing about of the head 

and bellowing, but more frequently the cow passes into a semi- 

conscious, sleepy condition and is unable -to rise; she remains 

in this state, moaning slightly and assuming a characteristic 

| posture, with her neck flexed laterally and her nose touching 

_ the point of her shoulder. 

_As the disease progresses the cow becomes comatose, is 

unable to see, to swallow, or to void excreta; distension of the 

| belly sets in and death intervenes. 

GG 
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Methods of Prevention and Treatment. 

The nature of preventive treatment largely depends on the 

conditions under which the animals are housed ; but the prin- 

ciple involved is always “to bring the animal into a state of 

health most nearly resembling that of nature.” 

If the cow is very fat, her condition should be reduced by 

diminishing the amount and the richness of the food supplied 

for a week or so before and after parturition; this may be 

assisted by a judicious use of mild purgatives. 

If the surroundings are suitable, the cow, for a fortnight before 

she is due to calve, might be turned out to graze in a field in 

which the grass is not too abundant and where she would require 

to move about in search of her sustenance. 

Cows coming near the calving should be kept on a cooling, 

laxative, and somewhat restricted diet, ¢,¢., roots, weak mashes, 

treacle. Avoid giving cows, for a couple of weeks before calving, 

much dry food, and especially chaff and “ light” corn. 

Some dairymen believe that they secure a high degree of 

immunity from the attack of the disease by rather frequent 

milkings of the cow after calving, and by not abstracting more 

milk at a time than would naturally be taken by a calf. 

It may be pointed out that the application of preventive 

methods is of most importance before the third, and especially 

the fourth and fifth, calvings ; heifers and old cows being less 

subject to attack. | 

In the case of cows which might be considered as pre-disposed 

to the disease, there is reason to believe that the iodine injection 

mentioned below, used as a preventive immediately after calving, 

would be attended by good results. | 

When the symptoms are recognised, a veterinary surgeon 

should at once be called in. Meanwhile, until he arrives, a 

simple enema should be given and a good dose of Epsom salts, 

and the animal might be supplied with a comfortable bed. 

The methods of treatment adopted to combat this disease 

have been many and various and the success which has attended 

these methods has, to say the least of it, been disappointing. 

However, within the last few years a Danish veterinarian has 

been successful in introducing a special treatment, which has 
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stood a lengthened test and been attended with results that 

compare favourably with all others, and which appears worth 

trying generally. The treatment referred to is the injection 

through the teats into the mammary gland of a solution whose 

basis is a preparation of iodine, followed by a further introduc- 

tion of an abundant supply of air, the operation being supple- 

mented by careful and judicious massage of the udder. By this 

method the percentage of recoveries has been much increased, 

and if promptly and properly applied a satisfactory result in 

‘quite 80 per cent. of the cases treated may be expected. 

As the application of this treatment requires special knowledge 

and skill with delicate manipulation, it is not advisable that any 

but a veterinary surgeon should undertake it; but under such 

conditions it should certainly be adopted.* 

WILDFIRE IN SHEEP. 

The Board of Agriculture and Fisheries have received in- 

formation of the appearance in some of the western counties of 

England of a disease known as “wildfire” in sheep. This 

disease affects the mouths and feet of sheep, and from its general 

appearance it is sometimes mistaken for foot and mouth disease. 

Wildfire is, however, quite distinct in its nature from foot 

and mouth disease. It is confined entirely to sheep, whereas 

‘not only sheep but also cattle and swine are affected by foot 

and mouth disease. Further, in the case of the latter, vesicles 

or bladders containing a watery fluid form inside the mouth, 

and usually on the tongue, of affected animals, but they are not 

present in the disease known as wildfire. 

The lesions of wildfire are confined to the skin. It generally 

commences around the hoof and extends sometimes as high as 

the knee and hock. It may at the same time be found to exist 

in the same animals on the skin around the margin of the lips, 

fmaevover the sides. of the face.as far up as-the eyes. -It:is 

apparently of a contagious nature, as it almost always passes 

through the whole flock. 

* Copies of this article may be obtained free of charge and post free on application 
to the Secretary, Board of Agriculture and Fisheries, 4, Whitehall Place, London, 

S.W. 

GG 2 
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This so-called wildfire is, however, benign in its character, 

and is seldom attended with fatal results, especially if the 

affected animals are kept away from moisture, and fed upon 

diets which can be easily taken up by the lips during the time 

the eruption around the mouth is at its height. 

Various remedies are adopted for curing wildfire, but it is 

found in practice that by carefully tending the animals and | 

feeding them on soft diet the disease passes through its various 

stages very rapidly, and they recover. On the other hand, 

dressing with lotions or ointments frequently serves to retard 

the healing process, especially if the dressings are of a caustic 

and irritating nature. 

THE PINE SAWFLY. 

(Lophyrus pint, Linn.) 

Fic, 1, Lophyrus pint, Male; Fic. 2, Female; Fic. 3, Larva; Fic. 4, Cocoon; 
Fic. 5, Lophyrus rufus; FG. 6, Pine Shoot attacked by Sawfly larve. 

Pine trees throughout Great Britain of all kinds are fre- 

quently seriously damaged by the larve of sawflies. The 

chief culprit is the Pine Sawfly (Lophyrus pint), but several other 

species do considerable harm now and again. | 
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The Pine Sawfly chiefly attacks the Scotch pine, but other 

species are liable to its invasion. It prefers trees with a sunny 

aspect, and hence it will be noticed in greatest abundance at the 

borders of plantations or around clearings. Trees from ten 

to thirty years old are most subject to the ravages of this pest, 

but younger and older trees may sometimes be severely attacked. 

The damage they do is soon noticeable owing to the larve 

feeding in companies. These colonies number sometimes as 

many as a hundred individuals, but as the larve grow they dis- 

perse. The damage is chiefly caused by the larve eating 

the needles; this they do in two ways, first by eating notches 

out-of the sides of the needles, and later by eating the 

whole needles down to their base. There are two broods during 

the year, the firstof which devour the one-year-old needles and 

the second those of the current year. There are also records 

of the larve eating the young bark. 

This forest pest often attacks large areas at the same time. 

In one instance 2,000 acres were invaded. They often dis- 

appear suddenly ; this is due to their being so susceptible to 

climatic changes, cold and wet weather being very prejudicial to 

them. 
Life History. 

The parent or adult sawfly is nearly three-fifths of an inch 

across the wings in the male (Fig 1.), and about four-fifths in the 

mMemale (ris. 2). -Ehe male is black with the apex. of the 

abdomen reddish, with white spots on the underside of the first 

segment ; in the female the body is dull yellow, with three dark 

areas on the thorax, and the middle of the abdomen black ; 

the legs are yellow and the wings have dusky borders, which 

are not, however, so noticeable in the fore wings of the male. 

The sexes can most easily be distinguished by the male having 

doubly pectinate antenne. 

The adults appear usually early in May, and again as a second 

brood in August. The female, which seldom flies owing to her 

heavy build, lays her eggs in the needles in slits cut by the saw- 

like processes common to the sawflies. As many as from ten to 

twenty may be placed in each needle, but as a rule there are not 

more than six or seven. It is said that one female may lay 

as many as 120 eggs. The eggs are usually laid in close 
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proximity, each one being covered over with a gummy and 

resinous secretion, and so protected from various enemies. This 

resinous material is scraped from the leaves. 

The larve hatch in from two to three weeks, appearing at the 

end of May and in June; by the end of June or in July they reach 

their full fed stage (Fig. 3),and then pupate. The larve are 

nearly an inch long when full grown, and, like all the larve of 

this genus, they have twenty-two legs. They are at first pale 

green, almost whitish beneath, and with black sucker feet, but as 

they mature they become dull brownish-green with dusky marks 

above the prolegs, and with a dark brown head ; the sucker feet 

are yellow with a brown line at the base. The first brood feed 

for from four to six weeks, and then pupate amongst the 

needles or in cracks and crevices of the bark, the pupa lying in a 

cocoon of compact brown silk. These cocoons are very variable 

in colour, some being almost black, others dull brownish-grey. 

They are about a quarter of an inch long, hard and compact. 

In many cases these cocoons remain through the winter, but, 

as a rule, they give rise toa second brood of flies in August and 

September ; the progeny of the second brood spin their cocoons 

mainly amongst the fallen needles, moss and heather beneath 

the trees. These ground cocoons often occur in bunches, and> 

like those of the first brood, are very variable in colour. ‘The 

larvee which make these cocoons do not enter the pupal stage 

until the spring. As many as seventy have been found together 

beneath moss and heather. When the sawfly is ready to 

emerge it cuts a large circular slit in the top of the cocoon 

and escapes. — 

Several other sawflies attack conifers in this country, but 

the only one recorded as doing damage is the Fox-coloured Saw- 

fly (Lophyrus rufus), which did considerable harm in Argyllshire 

to Scotch pines in 1890. Miss Ormerod found in the Argyll- 

shire outbreak that plants two to six feet high were most 

subject to attack. 

The adult female is reddish-brown, with black spots on the 

thorax and with yellow to reddish-brown legs; the male is 

black with reddish-brown legs. It occurs on the wing in 

August and September. One brood only appears to exist, and 

is found in larval form from the end of May until the middle 
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orend of June. The larve are dusky greenish-grey with black 

heads, a pale line along the back, and a dusky line with a pale 

one on each side of it above and belew ; the spiracles are placed 

in the lower pale line. The sucker feet and underside of the 

body are pale green. When full grown they are rather more 

than half an inch in length, and then form an oval, pale 

yellowish-brown parchment-like cocoon, both amongst the 

needles and amongst heather, and in the earth, &c., beneath 

the trees. Like the common Pine Sawfly this also is met with 

in colonies, two individuals usually sitting on-each needle. 

They pupate in June, those kept under observation going into 

this stage in the third week in June. Although needles and other 

“cover” lay on the ground in the breeding cage, they pupated 

in the earth just as described by Kollar. The females which 

come from these cocoons lay their eggs in August and Septem- 

ber in the needles just as is done by ZL. fzuz. Apparently the 

eggs remain in the needles all the winter and hatch out in 

early May. 

Preventive and Remedial Measures. 

It does not appear certain that sickly trees are more attacked 

than healthy ones, but in any case attention should be given to 

maintaining plantations in robust growth. All the Pine Sawflies 

have many enemies. Amongst these must specially be men- 

tioned mice and squirrels, which devour large numbers of the 

larve hibernating in the cocoons during the winter ; the cuckoo, 

goat-sucker, and starling also devour numbers of the larvee and 

adults. Numerous ichneumon flies also prey upon them. 

When young trees are invaded, the larve may be easily 

destroyed by crushing them with a gloved hand. This should 

be attended to in the early stage of an attack, as at that time 

the larve are present in fairly compact groups, ard are readily 

dealt with. Shaking them from the trees on to cloths spread on 

the ground is recommended, but is a less satisfactory method of 

destruction than the other. Another plan is to place fresh pine 

boughs beneath the trees and then jar the larvee off. All those 

that fall to the ground collect on the boughs strewn about, 

and can then easily be burnt. Trees that have been attacked 

may have the ground around their trunks examined in winter, 



392 WoobDs AND WATER SUPPLIES. 

when the dead leaves, moss, &c. containing the cocoons may be 

raked together and destroyed. Ornamental trees in parks and 

gardens may be speedily cleared by spraying with hellebore 

wash or arsenate of lead. 

RELATIONSHIP OF Woops TO DOMESTIC WATER SUPPLIES. 

This subject has, for more than twenty years, occupied much 

cf the attention of Forest Experimental Stations, especially in 

Germany, France, Austria, and Switzerland, and in view ot 

its importance the conclusions arrived at may be usefully 

summarised. 

It has been asserted, and theoretically the contention is 

doubtless correct, that masses of woodland increase the rainfall. 

The causes of this result are sought for in the reduction 

of temperature associated with forests, and in the. greater 

absolute and relative humidity of the air in woods. But 

although it may be possible to obtain experimental proof by 

means of elaborate and long-continued observations in a region 

where extensive afforestation or deforestation is taking place, it 

may at once be said that such tree-planting as is practically 

possible in Britain can have no appreciable influence on the 

rainfall. Trees do, however, under certain conditions of the 

atmosphere, condense dew on their leaves and branches, and 

this effect may often be seen in the wet state of the ground 

underneath trees on a foggy morning when the surface else- 

where is comparatively dry. 

But the case is materially different where the fate of the rain 

and snow that falls on a tract of woodland is considered. The 

foliage, branches and stems of the trees intercept much of the 

rain and snow, so that it never reaches the ground at all, the 

amount so intercepted usually ranging from 30 to 45 per cent. 

of the total, but much depends on the character of the rainfall 

and on the species of tree. Ina district of heavy annual rainfall 

a smaller proportion of the precipitation is caught by and 

evaporated from the trees than where the rainfall is light. 

Similarly, in the case of heavy and long-continued rain, as con- 

trasted with gentle showers ; in the latter case, in fact, but little 
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of the water reaches the ground through the leafy canopy of a 

dense forest. Then, again, much depends on the kind of tree, 

evergreens intercepting more water throughout a year than de- 

ciduous trees; and a larger proportion of the rainfall is evapo- 

rated from the leaves and branches in summer than in winter. 

But although less rain-water reaches the soil of a wood than 

finds its way to the ground in the open country, the moisture in 

the soil is much better conserved in the former than in the latter 

case. This is due partly to the exclusion of the sun’s rays by 

the foliage, partly to the absorbent and retentive character of the 

decaying vegetable matter that covers the ground of a dense 

and well-managed wood, and partly to the air in a forest being 

more humid, and thus better fitted to discourage evaporation. 

The lace-work of tree roots, too, that occupy the soil of a 

forest, offers mechanical resistance to the rapid surface-flow and 

percolation of water. It is also to be noted that roots penetrate 

_to great depths, and when they die they leave holes through 

| 

which water readily penetrates from the surface. The friable 

condition of the soil of a wood, too, permits ready percolation of 

water, whereas in the open country the denser character of the 

surface of the ground is less favourable to the entrance of 

water. The consequence is that streams in a wooded country 

are not so subject to rapid rises and falls, the flow being main- 

tained more equably throughout the year. 

Where water-supply for domestic or industrial purposes is 

concerned the avoidance of violent freshets on the one hand 

and scanty flow on the other is alike desirable. Not only may 

the water of sudden and heavy floods be lost owing to the 

incapacity of the reservoir to contain it, but such floods have 

also the disadvantage of carrying much mud and similar 

material in suspension, and this gradually silts up reservoirs, 

besides entailing increased expenditure in filtering. 

It may be pointed out that the water of a reservoir surrounded 

by well-stocked woodland is not subjected to the same amount 

of violent agitation during gales as is the case where such 

sheltering agency is absent. The mud and silt deposited on the 

bottom, and especially along the margin, is, consequently, left 

comparatively undisturbed, with corresponding advantages in 

the matter of purity. 
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When a catchment area is covered with trees, and with the 

vegetable matter that accumulates on the surface of the ground, 

the water that reaches the soil as rain is impeded in its flow, and 

its evaporation is hindered so that the general effect is cquiva- 

lent- fo “an increaséine the size ofthe reservoir, ft 1s aise 

important to note that snow melts more slowly underneath 

trees than in the open country, so that at a time of thaw the 

snow-water is yielded up more gradually. 

Forests not only affect the degree of moisture in soil, but 

they also exert considerable influence on the soil-temperature. 

Although this influence is greatest at the surface of the ground: 

it is also perceptible to a depth of several feet. On the average 

of a large number of Continental stations it was found that 

woods of various species and ages depressed the mean annual 

temperature at the surface of the ground by about 2°6 deg. F., 

while even at the depth of 4 ft. the reduction of temperature 

was 2 deg. 

This general cooling influence is due to a variety of causes. 

The foliage of the trees excludes the sun’s rays, the decaying 

vegetable matter that covers the ground prevents the free 

exchange of air between the soil and the atmosphere, while the 

water in the soit absorbs much heat without its temperature 

being much affected. 

While woods have a depressing influence on the mean annual 

temperature, it is found that this effect is much greater in sum- 

mer than in winter. On the average of eleven German stations 

the July temperature of the surface soil in the forest was found 

to be 7 deg. F. lower than that in the open field, whereas in 

December the former was rather warmer than the latter. 

Forests, therefore, tend to equalise the temperature of water 

collected in them, the temperature being slightly raised in 

winter and markedly reduced in summer. This result would 

appear to be of considerable practical and hygienic importance 

where a supply of water for domestic purposes is concerned. | 

To the credit of forests is also to be placed the fact that they 

exercise a purifying influence both on the air and on the soil, 

germs of all kinds being markedly scarcer in a well-wooded 

district than in a similar extent of treeless country. 
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ANALYSIS OF SOUR MILK. 

In connection with the circular recently issued by the Board 

on the analysis of sour milk*, it is considered desirable to give 

publicity to the following correspondence between the Public 

Health Department of the Metropolitan Borough of Bermondsey 

and the Principal Chemist of the Government Laboratory. 

I 

from Medical Officer of Health, Bermondsey, to Principal 

Chemist, Government Laboratory. 

“ Metropolitan Borough of Bermondsey, 

“Public Health Department, 

“Town Hall, Lower Road, S.E. 

“ October oth, 1903. 

“SIR,—The circular letter of August 17th from the Board of 

Agriculture, regarding the analysis of sour milk in the Govern- 

ment Laboratory, was referred to our Public Analyst for 

comment and afterwards to me. 

“The Public Analyst stated he considered the results ‘ are, on 

the whole, satisfactory, but it must be borne in mind that they 

_ were, no doubt, obtained under the most favourable conditions,’ 

but ‘these conditions are not always present in the case of 

samples taken under the Act. Asa remedy, he suggests that 

the bottles which the Inspectors keep should be provided with 

indelible labels, and pasteurised or sterilised to prevent them 

going sour, 
“In commenting upon his letter I took the position that it 

might be considered by the defendants into interfering with the 

milk. In the second place, it would require somewhat greater 

expense; and, thirdly, I did not think it necessary, since, 

_according to the report of the Government Analysts, the 

_changes are definite which take place in milk, and can be 

| allowed for ; and that, with proper collection and storage of the 

samples, no changes need take place which interfere with the. 

_ analysis, 

“1 further reported to the Public Health Committee of this 

* Journal, Sept., 1903, Vol. x., p. 230. 
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Council that it would be better for the suggestion to come from 

the Board of Agriculture if they thought it advisable. 

“T have been requested by the Public Health Committee, before 

they bring the matter before the Council, to ascertain the views 

of the Government Analysts and the Board of Agriculture as 

regards collecting samples. 

“rram., 

“Your obedient Servant, 

“(Signed) R. K. BROWN, 

“ Medical Officer of Health.” 

SD ie ihorpe: 

“Government Laboratory, W.C.” 

rT: 

from Principal Chemist, Government Laboratory, to Medzal 

Officer of Health, Bermondsey. 

“Government I.aboratory, 

“Clement’s Inn Passage, 

“Strand, Londons, Wee: 

“21st October, 1903. 

“ SIR,—I beg to acknowledge the receipt of your letter of the 

19th inst. relative to the circular issued by the Board of Agri- 

culture on the subject of the analysis of sour milk. 

“| am- gratified to learn that the Public Amalyst (oe 

Bermondsey considers that the results of the enquiry as to the 

corrections which have to be made in consequence of the 

changes which the milk may experience on keeping ‘are on the 

whole satisfactory, but with respect to his qualification, may I 

assure both you and him that the conditions under which the 

milk was kept were in no wise different from those in which the 

samples would be kept by the Inspector. The conditions were 

precisely those which would be present in the case of samples 

taken under the Act. Indeed, to have placed the milk under 

‘the most favourable conditions, or, indeed, under any con- 

ditions which were in any sense exceptional, would have been to 

defeat the object of the inquiry. | 

“ All experience goes to show that the changes which may 

occur in samples, as actually taken and. retained by Inspectors, 

do not affect to any material extent the analytical results. Of 

| 

| 
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course both the physical and chemical changes, which take 

place in milk on keeping, are apparently very profound ; 

the lactose is more or less converted into lactic acid and the 

casein is precipitated. Sour and curdled milk is apparently 

very different from fresh milk. But the real point is that these 

changes do not materially affect the accuracy with which the 

total solid matter, or the fats and non-fats, present in the fresh 

milk, may be ascertained, and hence do not materially affect the 

certainty with which the charge of watering or abstraction of 

fat may be substantiated or disproved. Lactose, by hydrolysis, 

gives its own weight of lactic acid, and the fat itself is practically 

unaffected by the souring. 

“The sole difficulty arises from the circumstance that con- 

currently with the transformation of the lactose into lactic acid 

a certain very small quantity of the sugar is converted into 

alcohe@l and into: more or less acetic acid. The amount. ‘so 

formed is very variable, and may depend upon accidental 

circumstances such as the absence or presence of particular 

spores or ferments. The samples upon which our experiments 

were made were market milks, just as liable to the influence of 

accidental germs or stray ferments as those taken by an 

Inspector. The difficulty after all is only a minor one as the 

extent of the change is very small as a rule. Although its 

degree cannot be followed with absolute precision, it must be 

obvious to anyone who will look at the published results, or 

better still repeat the work for himself, that a very close 

approximation to accuracy is obtained. 

“IT am of opinion that processes involving sterilisation, 

pasteurisation, or the use of antiseptics are not called for, and 

might introduce far more elements of uncertainty in the case 

than they are calculated to remove. 

“The circumstances do not call for any departure from 

established usage. If an Inspector intelligently follows the 

procedure which has been laid down by the Board of Agti- 

culture, there is really no difficulty, in the great majority of 

cases, in affording the Court the information required. In the 

very few and wholly exceptional cases in which we are unable 

to give the information, owing to the condition of the sample, 

we say so. In the larger number of these exceptional cases the 
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condition of the sample may be attributed to a want of care on 

the part of the Inspector. A dirty bottle may have been taken, 

‘or it may be only partially filled, or a bad or loosely-fitting cork 

may have been used, or the sample may have been kept in too 

warm a place. In such cases,a glance at the sample, before 

even the bottle is opened, is frequently enough to show that the 

milk has been improperly divided or improperly preserved, and 

that we shall probably find it impossible to make a satisfactory 

examination. But that the Inspectors do as a rule exercise 

proper care is quite evident from the appearance of the great 

‘majority of the samples received by us. 

“At the same time, I would strongly impress upon Local 

Authorities the necessity of seeing that Inspectors are provided 

with adequate arrangements for securely and properly storing 

reference samples, as miscarriages of justice have undoubtedly 

arisen from the absence of such proper arrangements. 

“iam, Sir 3 

“ Your obedient Servant, 

“(igned) “LE Eo THorri 

PADI Jerconine, ieyoe Des lal! 

“Public Health Department, 

“Town Hall, Lower Road, 

~ bermondsey, 5.2: 

COLD, STORAGE, OF (REARS 

In the summer of I901 a series of experiments upon the cold 

storage of pears and other fruit was begun by the Bureau of 

Plant Industry, United States Department of Agriculture. 

Bulletin No. 40 issued by the Bureau contains an account of 

the results of the preliminary investigations in pear storage 

carried out in 1901 and 1902. 

The Bartlett and Kieffer pears were principally used in the 

experiments. The Bartlett represents the delicate-fleshed, 

tender pears, ripening in hot weather, which are withdrawn 

from storage before the weather becomes cool. The Kieffer, on 

the other hand, is a coarse, hard pear, which ripens later in the 
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autumn in cooler weather, and in which the normal ripening 

processes are slower. 

The results of the experiments show that pears of all kinds 

need to be picked before they reach maturity, and to be ripened 

in a cool temperature, if the best texture and flavour are to be 

developed. It is a matter of practical judgment to determine 

the proper picking season, but the stem should at least cleave 

easily from the tree before the fruit is ready to pick. Many 

trees bear fruit differing widely in the degree of maturity at the 

same time, and in such cases uniformity can be obtained only 

when the orchard is picked several times, the properly mature 

specimens being selected at each successive picking. This 

practice not only secures more uniformity in ripeness, but the 

fruit is more even and the average size is larger than when all 

the pears are picked at the same time. 

The pears should be stored at the earliest possible time after 

picking. If they cannot be kept in a cool place it is better not 

#10 pick them, as they ripen much more rapidly after being 

picked than they do in a similar temperature while hanging 

omeine tree. Lhe effect of delay in storing is: most: serious 

in hot weather and with varieties that ripen quickly. 

The fruit should be stored in a temperature of about 32 

degrees Fahrenheit, unless it is desired to ripen it slowly in 

storage, when a temperature of 36 or 40 degrees Fahren- 

Heit, .Or- even. more, may be advisable.,. The fruit..keeps 

longest, and retains its colour and flavour best, at the low 

temperature; it also deteriorates less rapidly when removed 

from storage. The packages used in the store should be such 

asco) alow the heat, of the péars: to radiate freely. “[his.is 

especially necessary in hot weather and with quickly ripening 

varieties like the Bartlett pear, which are liable to ripen in the 

centre of a barrel before the fruit has cooled down. For late 

pears that are harvested and stored in cool weather it is not so- 

important. A box holding not more than fifty pounds isa 

desirable storage package, and it is not necessary to have it 

ventilated. For larger packages ventilation is necessary, 

especially if the fruit is warm when stored and ripens quickly 

The chief value of a ventilated package lies in the rapidity with 

which the contents are cooled, but it has the disadvantage that 
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long exposure to the air of the storage room causes the fruit to 

wilt. 

It was found that the pears kept very much better and for a 

longer time if each fruit was separately wrapped up in some 

kind of paper, and the advantage of the wrapper was more 

marked as the season progressed. Early in the season the 

influence of the wrapper is not soimportant, but if the fruit is to 

be stored until late spring the wrapper keeps the fruit firmer 

and brighter. It prevents the spread of fungus spores from one 

fruit to another and thereby reduces the amount of decay. It 

checks the accumulation of mould on the stem and calyx, and 

in light-coloured fruits it prevents bruising and the discolor- 

ation which usually follows. , 

But little difference was observed in the efficiency of tissue, 

parchment, unprinted newspaper, and waxed paper as wrappers, 

except that a large amount of mould was developed on the 

parchment wrappers at a temperature of 36 degrees Fahrenheit. 

A double wrapper proved more efficient for long keeping than a 

single one, and a satisfactory combination was found to consist 

of an absorbent, unprinted newspaper next to the fruit, with a 

more impervious paraffin wrapper outside. 

The chief advantage of the wrapper for the Bartlett pear, 

which is usually stored for a short time only, lies in the 

mechanical protection to the fruit rather than in its efficiency in 

prolonging its season. Its use for this purpose is advisable if 

the fruit is of superior grade and designed for a first-class trade. 

For the late varieties the wrapper presents the same advantages, © 

and has an additional value in increasing the commercial life of 

the fruit. It is especially efficient, if the package is not tight, in 

lessening the wilting. 

Much of the loss in quality of pears when stored may be 

attributed to their over-ripeness, owing to the fruit being stored 

for an undue length of time. The quality is also injured by 

impure air in the storage rooms. If placed in a room in which 

there are odours from other products stored there, the pears 

may absorb them and become tainted. The summer varieties, 

being generally warm when stored, are especially liable to 

contamination in this way. The air of the storage room should 

therefore be kept sweet by proper ventilation. 

ar F Se 
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The rapidity with which the fruit deteriorates after removal 

from storage depends upon the nature of the variety, the 

degree of maturity when withdrawn, and the temperature into 

which it is taken. .Summer varieties break down normally 

more quickly than later kinds. The more mature the fruit 

when withdrawn the more quickly does spoiling begin, and a 

high temperature hastens deterioration. If taken from the 

storage house in a firm condition to a cool temperature, the 

fruit will keep in good condition as long as other pears at a 

similar degree of maturity that have not been in storage. 

It pays to store the best grades of fruit only. Fruit that is 

imperfect or bruised, or that has been badly handled in any 

respect, does not keep well. 

CREAMERIES AND THE FACTORY AND WORKSHOP 

ACT, 1007, 

The Board have received from the Home Office a copy of an 

Order issued in pursuance of Section 42 of the Factory and 

Workshop Act, 1901, granting to creameries the following 

special exceptions from the restrictions imposed by the Act :— 

1. During the months of May to October, inclusive, women 

and young persons may be employed during a period of 

employment which shall on Saturdays, or any day substituted 

for Saturday, in pursuance of Section 43 of the Act, begin at 

six o'clock in the morning and end at two o'clock in the after- 

noon, and, on the other week days, begin at six o’clock in the 

morning and end at nine o’clock in the evening, and shall, on 

Sundays and holidays be a period of three consecutive hours, to 

be fixed between six o’clock in the morning and seven o'clock 

in the evening, subject to the following conditions :— 

4.) A woman or young. person shall not be eanlored 

continuously for more than five hours without an 

interval of at least half an hour for a meal. 

(ii.) There shall be allowed for intervals on Saturday, or 

the day substituted for Saturday, not less than one 

hour, and on the other week days not less than five 

HH 
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hours, including the whole time from twelve noon to 

four o’clock in the afternoon. 

(iil.) No overtime shall be worked in the creamery in 

pursuance of any other exception. 

2. In creameries where the above exception is not used, 

women and young persons may be employed during the said 

months on Sundays and holidays during a period of three 

consecutive hours, to be fixed between six o'clock in the 

morning and seven o'clock in the evening, subject to the follow- 

ing conditions :— 

G.) An interval of not less than half an hour shall be 

allowed within the period of employment on each 

week day, in addition to those required by the Act. 

(ii.) No overtime shall be worked in the creamery in pur- 

suance of any other exception. 

The Order dated the 9th June, 1902, granting special excep- 

tions in the case of creameries in Ireland only, is repealed by 

this Order. 3 

Before this exception is used in any creamery a notice must, 

in pursuance of Section 60 of the Factory and Workshop 

Act, 1901, be posted in the creamery showing the beginning 

and end of the period of employment and the intervals to be 

allowed, and a copy of such notice:must be sent to the 

Inspector. The notice must be kept affixed so long as the 

exemption is used. 

Section 32 of the Act forbids any change to be made in the 

periods or intervals specified in the notice until the occupier 

has served on the Inspector and affixed in the creamery notice 

of his intention to make the change, nor more often than once 

a quarter unless for special cause allowed in writing by an 

Inspector. 

ADULTERATION OF DAIRY PRODUCE. 

According to the annual report of the Local Government 

Board for 1902-3 [Cd. 1700] the total number of analyses under 

the Sale of Food and Drugs Acts in England and Wales in 

1902 was .72,321, or 4,480 more than in 1901. Of this total, 
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29,452 were of milk, as compared with 26,143 in I901. The 

number of milk samples reported against was 3,427, or 11°6 

per cent., this being the highest rate of milk adulteration re- 

corded for any year since 1893. Legal proceedings were in- 

stituted in respect of 1,939 of the adulterated samples, and there 

were 1,545 convictions, the penalties amounting in the agere- 

gate to 43,783, including 266 fines of £5 and upwards. Cream 

samples were taken in 150 instances, of which 69 were reported. 

to contain boric acid, while of 176 samples of condensed milk 

examined 17 were condemned. 

The number of samples of butter tested was 13,387, or 1,449 

more than in 1901. Adverse reports were made in 865 cases, 

or 6°5 per cent. of the number examined, as against 10°3 per 

CenesinntOoO1 and 7°38 per cent. in. 1900. , Analyses were also: 

made of 1,048 margarine samples, of which 81, or 7'7 per cent. 

were found to be adulterated, this figure comparing very un- 

favourably with that for 1901, when only 1°6 per cent. of the 

margarine samples analysed were reported against. 

The analyses of cheese amounted to 1,797, adulteration being 

detected in 1°9 per cent. of the samples examined, as compared 

with I‘I in 1901. 

Among other articles examined may be noticed 552 samples. 

of bread, 565 of flour, 244 of oatmeal, and 2,105 of lard, the 

numbers reported against being 2, 8, 0, and 33 respectively. 

The use of preservatives or colouring matters was reported in 

1,190 samples taken under the Acts, including 386 of milk and 

cream, and 579 of butter and margarine ; 940 of the samples 

contained boracic acid or its preparations, 83 contained salicylic 

acid, 75 contained formic aldehyde, and 92 contained some 

other preservative or colouring matter. 

CONSTRUCTION OF WHEELS OF LOCOMOTIVES ON 

HIGHWAYS. 

The Local Government Board issued on the 21st November 

last an Order permitting, under certain conditions, the use of 

locomotives on highways the driving wheels of which are shod 

with wooden blocks. The new Order rescinds the Orders of 

the 26th November, 1897, and the 4th November, 1898, and 

HH 2 
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modifies the provisions of sub-section (4) of Section 23 of the 

Highways and Locomotives (Amendment) Act, 1878. 

It provides that a locomotive may be used, the driving wheels 

of which, instead of being smooth-soled or shod with diagonal 

cross-bars, are shod with wooden blocks, subject to the condi- 

tions that the width of each block, measured along the circum- 

ference of the wheel, shal! be not less than 6 in. ; and measured 

across the circumference of the wheel, shall also be not less than 

6in. Provided that if the width prescribed by sub-section (1) 

or sub-section (2) of Section 28 of the Highways and Loco- 

motives (Amendment) Act, 18738, for the tire of the driving 

wheels exceeds 18 in., the width of any block, measured across 

the circumference of the wheel, shall be not less than the width 

prescribed by such of the following rules as may be applicable 

to the circumstances of the case, viz. :— 

If the width of the tire does not exceed 20 in. the width of 

the block shall be 64in. If the width of the tire exceeds 20 in., 

but does not exceed 22 in., the width of the block shall be 7 in. 
If the width of the tire exceeds 22 in., but does not exceed 26in., 

the width of the block shall be 8 in. If the width of the tire 

exceeds 26in., but does not exceed 28 in., the width of the block 

shall be 84 in. 

The interval between any two blocks, measured along the 

circumference of the wheel, shall be not more than 2 in, 

The blocks shall be arranged in two or more rows, and so 

that a straight line drawn through the middle of each block shall — 

pass through the middle of the interval between the blocks of 

the next row, 

The blocks shall work on efficient springs or other elastic 

material so as to yield with the pressure of the weight of the 

locomotive ; but not so that the surface of the wood block shall 

be at any time level with or depressed below the tire of the wheel, 

No wheel shall be used, any block of which is so worn that 

any metal rim surrounding the block protrudes beyond the 

surface of the block, 

Copies of the new Order may be obtained directly, or through 

any bookseller, from Eyre & Spottiswoode, East Harding 

Street, Fleet Street, E.C.,and 32, Abingdon Street, Westminster, 

Se Ue 
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A simple method of determining the percentage of water in 

butter is to heat a known weight of the butter in a small saucer- 

Simple shaped vessel over 2 small Spit or gas 

Butter Test. [amp for a few minutes, with constant 

stirring, until no more steam is observed 

to arise from it. After being allowed to cool, the butter is then 

weighed again, and the loss of weight shown gives the amount 

of water which was in the butter. This method only requires a 

pair of scales with weights—a cheap apothecary’s set is enough 

—in addition to the lamp and vessel. It is practised in. the 

Cork and Limerick markets, and is quite accurate enough for 

practical purposes. 

The Board have received information through the Foreign 

Office that several agricultural societies in Poland have 

decided to obtain certain seeds from 

Seeds for abroad: Ars) the ‘resultof “enquiries, HM, 

Poland. Consul-General at Warsaw reports that the 

only British seeds for which there would 

be a market in Poland are rape, turnip, peas, and clover— 

a certain quantity of which are already supplied by British 

firms. 

The Board have received information through the Foreign 

Oiice that an International Fine Art and. Horticultural 

Exhibition will be held at Diisseldorf 

ee aevonal from the Ist May HO ae 25th Crash: 

Exhibition 1904. Several periodical horticultural 

at Dusseldorf. shows will take place during the summer, 

and the | Exhibition. will’ include «all 

Branches of the horticultural industry. . The Exhibition 

authorities pay the expenses of ordinary railway and boat 

freight. Forms containing the necessary particulars may be 

obtained from the Committee at Diisseldort. 
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H.M. Acting Commercial Agent at Moscow reports that the 

Russian Government will make an annual grant, from 1904, of 

49,552 in aid of the improvement and ex- 

searches ied pansion of the butter industry in European 

Russia ; 48,180 will be granted in each of 

of the years 1904 and 1905 towards the same objects in Western 

Siberia ; 4739 will be devoted in 1904 to the organisation of 

butter-making societies in Western Siberia ; and £528 to the 

construction of special testing laboratories in European Russia. 

A large proportion of the two first-named grants will be ex- 

pended on the salaries of special butter experts and instructors 

and in organising special courses of instruction. 

H.M. Consul-General at Warsaw reports that, owing to the 

shortness of the hop crop generally, prices at the Warsaw hop 

fair were this year very good, first quality 

Warsaw Hop _sihops fetching twice as much as last year. 

Fair. Prices had been steadily rising since the 

spring, and most of the hops grown in 

Poland had already changed hands before the fair, growers pre- 

ferring to sell in the spring so as to get an advance of cash. 

The hop crop of Poland, which had been expected to be only a 

little over 8,000 cwt., turned out much better, and amounted to 

over 13,000 cwt. 
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CROPS IN THE UNITED STATES. 

The United States Crop Reporter gives, as a preliminary 

estimate of the average yield of spring wheat, 14°4 bushels per 

acre. Applied to the preliminary estimate of the area, as given 

in the last number of the /ournal, viz.: 17,257,000 acres, this 

would indicate a production of some 248,500,000 bushels, or a 

total production, including winter wheat, of nearly 660,000,000 

bushels. | 

Of other crops, the following preliminary estimates are 

given :—Maize, 2,313,000,000 bushels, or 25°8 bushels per acre ; 

@ats, 787,000,000 bushels, or 284 bushels “per acre. ‘Barley’ is 

expected to yield 26:4 bushels per acre ; potatoes, 84°7 bushels ; 

emiGe Wayne 154) tons per acre. 

Pie FRENCH HARVEST “OF. 1003: 

The following table, which has been compiled from figures 

published in “the /ournal. Oficeel of 21st October | and 

Ist November, shows the preliminary official estimate of the 

area and production of each of the principal corn crops in 

France for the past season, with comparative figures for 1902 :— 

Area. | Production. 

Crop. 5 

1903. | 1902. | 1903. 1902. 

Acres. Acres. Bushels. Bushels. 
Wheat’ . 3. eh ... | 16,144,800 | 16,833,000 | 353,940,200 | 351,989,700 
Mixedicom- ~.. bi 417,800 468,000 8,173,700 8,728,800 
Rye ann ae ay 353115300 3,406 500 | 59,073,300 | 49,904,800 
Barley ... Bi sae 1,871,100 | 1,882,900 | 45,894,700 | 45,718,600 
Oats= : ... by ue, 9,716,300 9,851,000 | 305,647,600 | 286,142,400 
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CROPS IN PRUSSIA. 

The following table shows the acreage and production of 

the principal craps in Prussia in 1903, the figures for 1902 

being added for comparison. The returns for the whole of 

Germany were not available at the time of going to press :-— 

ATCA). | Production. ree 

Crops. | 

1903 | 1902. | 1903. | 1902. | 1903.|1902. 

Acres. Acres. Bushels. Bushels. | Bsh. | Bsh. 

Wheat... | ZFS. OnOu i 2aiOe a2 BEES coe 89,062,758 | 30°8 | 3251 

Iiyeay ec ... | 11,306,222 | 11,603,687 |268,655,294 |260,933,066 | 23°8 | 2205 

Barley... ... | 2,265,247 | 2,158,471 | 80,382,393 | 73,370,984 35° 34°0 

Oatse 72 -=- |, .0,;953,917 | (6,725,259: |202,202,219 |27'7,003, 023814220 412 

Tons. Tons. Tons. Tons. 

Potatoes -+ | 5,458,379 | 5.492,462 | 28,301,464 | 29,175,733] 52 5°3 

Clover hay ....| 2,974,873 3,035:499| 6,191,645] 5,840,015-| -2*1 |. 1°9 

Lucerne hay ... 2135223 216.797 476,128 490,303 | 2°2 | 25 

Meadow hay ... | 8,005,500] 8,075.470| 12,935,899 | 12,492,640 es Lis 

CROPS IN RUSSIA. 

The Board have received information through the Foreign 

Office that the Central Statistical Committee of the Russian | 

Ministry of the Interior estimate the yield of winter wheat in | 

the 72 provinces of the Empire at 5,369,595 tons, as compared 

with 5,902,203 tons in 1902, and a quinquennial.average of 

4,592,765 tons. Of winter rye, the production is given as 

22,315,792 tons, the amount in 1902 having been 22,635,000 | 

tons, and the five years’ average 20,854,368 tons. Details of | 

the spring sown crops are not yet available. | 

The production of straw is estimated at 42,534,203 tons, and | 

that of hay at 50,187,708 tons. | 
| . 

| 
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Pee tAvVENTARY PUBLICATIONS. 

Board of Agriculture and Fishertes—Grants for Agricultural 

fiducation and Research, 1902-1903. [Ca. 1701.] Price od. 

The Board have continued to the older and larger agricul- 

tural institutions the financial support of the previous year. In 

addition to such assistance the Board—as a result of frequent 

inspection and careful deliberation—have felt justified in 

supporting by a grant five institutions of a type somewhat 

different from those already aided, namely, the Harper-Adams 

Agricultural College, the Cheshire Agricultural and Horticul- 

tural School at Holmes Chapel, the East Sussex Agricul- 

tural College at Uckfield, the Harris Institute at Preston, and 

the Cumberland-Westmorland Farm School. The first of 

these institutions, though more limited in its aims than a 

university college, has succeeded in securing the position of an 

educational centre for the agricultural work of a small group of 

Sereeuous, counties, The next three, serving, as: they at 

present do, single areas of county council administration, are 

more purely local in character ; while the last, though associated 

with two counties, restricts itself to performing the more 

limited, though highly important, functions of a farm school. 

All possess, or have direct access to, farms, and have for their main 

object the supply of instruction specially suited to the wants of 

prospective farmers, an object with which the Board are in 

heartiest sympathy. As a result of this extension of the Board’s 

financial support their grants have been ‘increased by 4950, and 

now amount to £8,900. 

Special grants for experiment and research, amounting to 

_ £864, were also made, the aggregate of the grants made by the 

Board thus being 49,764, as compared with £8,768 in 1901-2. 

In the course of the Report it is suggested that in many parts 
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of the country economy and efficiency would be advanced by 

extended joint action on the part of county councils. Instruc- 

tion in certain restricted and highly specialised subjects is often 

avoided by a local authority, not because it fails to recognise 

the importance of the subject, but owing to the fact that the 

demand within its own area is necessarily insufficient to warrant 

it in appointing a special instructor. But this difficulty could 

be entirely overcome by contiguous counties associating them- 

selves for a specific object, as is, in fact, done in many cases 

with most satisfactory results. 

It has for some time been felt that a stage had been reached 

when a greater measure of co-ordination of effort might with 

advantage be introduced into the work of field demonstration 

and experiment. The subject was enthusiastically taken up 

by the Agricultural Education Association, with the result that 

a series of detailed schemes suitable for joint action was 

prepared, and the Board were glad, at the request of the asso- 

ciation, to undertake their publication. 

As the result of a conference of county council representa- 

tives, fruit growers, and others interested in the industry, a 

scheme has been prepared for securing to the West of England: 

a cider institute, where instruction and research in the cultiva- 

tion and manipulation of apples and other fruit, and in the 

preparation and treatment of cider and similar products, may 

receive , attention to an extent: impossible in temporary 

premises. 

Part II. of the Appendix to the Report contains a series of 

accounts of the results of the principal experiments conducted 

by institutions aided by the Board. Among the subjects of 

these experiments were the feeding of sheep and bullocks; 

sheep breeding ; the growth of wheat, barley, and oats; the 

manuring of hops, potatoes, and grass; the variation in the 

composition of cow’s milk; the cultivation of hops; and the 

rotation of crops. 

Part III. of the Appendix contains a statement showing that 

the total amount expended on agricultural education by English 

and Welsh county councils in 1901-1902 was about 488,0cO, 

or about £2,000 more than in the previous year. 

— 
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Small Holdings Act, 1892. [H.L. 192.| 

The Board have recently issued a Return showing, from the 

introduction of the Small Holdings Act (1st October, 1892) 

to the 31st December, 1902, the extent to which local authorities 

utilised their powers under the Act for the acquisition of land. 

During this period of somewhat over ten years, eight county 

councils in England and one in Scotland have acquired under 

the Act land amounting in all to 653 acres. Of this area, 

32 acres have since been relinquished, while 248 acres have been 

sold and 373 acres let to small holders. The average cost per 

acre of the purchase of land by the local authorities for the 

purpose of small holdings, omitting the transactions in London, 

varied from. about £14 in Ross and Cromarty and 423 in 

Cambridgeshire to £70 in Devon, the average of the 449 acres 

purchased being nearly £36. An average amount of approxi- 

mately £2 per acre has been spent by the county councils in the 

adaptation of the land for small holdings. In two instances 

the purchasers of small holdings have availed themselves of 

the provisions of Part II. of the Act to obtain from the county 

council an advance to enable them to purchase. 

Report of the Progress of the Ordnance Survey to March 315t, 

mOO3: ~ Ca 1688.|— Price As.°8a. 

The revision of the Cadastral Survey of England and Wales 

on the ., scale, which was begun in 1894, has now been com- 

pleted for the following counties, viz.: Anglesey, Bedford, Berks, 

Bucks, Cambridge, Carnarvon, Chester, Cumberland, Denbigh, 

Derby, Dorset, Durham, Essex, Flint, Glamorgan, Gloucester, 

Hants, Hertford, Hunts, Kent, Leicester, London, Merioneth, 

Middlesex, Monmouth, Montgomery, Northampton, Northum- 

_ berland, Notts, Oxford, Salop, Stafford, Surrey, Sussex, West- 
| 

| 

morland, and Wilts. The revision is still in progress for the 

counties of Brecknock, Devon, Hereford, Lincoln, Radnor, Rut- 

land, Somerset, Suffolk, Warwick, Worcester, and York (West 
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Riding). Maps on the scale of 6 inches to a mile, reduced, as a rule, 

from the gq scale, are published as the revision proceeds ; but in 

uncultivated districts the revision is made direct on the original 

6-inch maps. The preparation of the New Series outline map 

on the I-inch scale, with hills, was completed in December, 1902. 

The publication of the 1-inch maps in colour has been continued 

over the whole of the South of England and Wales, and over 

part of the Midlands, and has been commenced in the North of 

England. During the year the issue of a map on the scale of 

two miles to an inch was commenced. A general outline map 

and a county or district outline map, with main roads coloured, 

on the scale of four miles to an inch, have now been published 

for the whole of England and Wales; while the publication of a 

coloured map on the same scale, with hills, has been commenced. 

The outline drawing and engraving of a map of Great Britain 

on the scale of ten miles to an inch have been completed. This 

map comprises twelve sheets, of which eight had been published 

at the end of March last. 

The revision of the Cadastral Survey of Scotland on the gp 

scale was begun in 1894, and has been completed for Aberdeen, 

Argyll, Ayr, Berwick, Bute, Clackmannan, Dumbarton, Dumfries, 

Forfar, Kincardine, Lanark, Linlithgow, Orkney, Peebles, Perth, 

Renfrew, Roxburgh, Selkirk, Shetland, and Stirling, and is in 

progress for Banff, Inverness, Ross and Cromarty. 

The field revision of the second revision of the 1I-inch map 

was continued during the year, and 3,374 square miles were 

revised and 655 square miles drawn. The publication of the 

outline map of Scotland on the 4-inch scale, comprised in 

seventeen sheets, has been completed, and maps of counties, or 

groups of counties, as well as a coloured edition of this map, 

with hills in brown, are being published. 

With regard to the re-survey of Ireland, the Director-General 

states that 14,962 square miles on the =, scale have been sur- 

veyed, of which 10,073 square miles have been published. The 

publication of the revised 6-inch, 1-inch, and 3-inch maps is 

being proceeded with, and the drawing of the revised map on 

the scale of ten miles to an inch was nearly complete at the date 

of the Report. 
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Final Report of the Royal Commission on Arsenical Poisoning. 

(Cd. 1848) Preece sha. 

The portions of this Report which are chiefly of interest 

to agriculturists are those which deal with the ways in which 

foods are liable to become contaminated by arsenic, and the 

recommendations as to the measures to be taken to prevent 

injury from arsenic in food. 

The principal ingredients of food, or substances used in food 

preparation, enumerated as liable to contain arsenic are sulphuric 

acid, hydrochloric acid, glucose, invert sugar, glycerine, certain 

colouring matters, boric acid, and malt. In all these cases, 

tewever, df:.due precautions are taken, the arsenic ‘can be 

successfully eliminated, and the Commission lay down various 

recommendations as regards the precautions which should be 

taken by manufacturers with this object. In this connection 

the Commission enquired into the possibility of the presence of 

arsenic in grains of cereals and roots grown upon land manured 

with superphosphate containing arsenic, and also in the flesh 

of fowls to which small quantities of arsenic had been ad- 

ministered during fattening: in neither case did they obtain 

any evidence of risk arising in this way. 

After discussing the existing means of official control over 

the purity of food, the Commission make the following recom- 

mendations upon this branch of their enquiry : There is need for 

efficient central administration in order that the system of 

control provided by the Sale of Food and Drugs Acts may be 

properly utilised, not only as regards fraud, but in the interests 

of public health, The Local Government Board should have 

the advice of a special officer with suitable scientific knowledge, 

in relation with the Government Laboratory, who would be able 

to obtain all information regarding the manufacture of foods. 

Official standards for the purpose of the Sale of Food and Drugs 

Acts—not standards of purity—should be prescribed by the 

Local Government Board, or, in the case of matters affecting the 

general interests of agriculture, by the Board of Agriculture. 

Account would have to be taken, in fixing these, of medical, 

physiological, chemical, and administrative questions. The 
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action of the Government Departments in imposing standards 

should be based upon the advice of a scientific body of the 

nature of a Board of Reference. The standards, in the case of 

particular ingredients, would also define what substances should 

be considered as inadmissible in food on account of their 

dangerous character. Whe Sale-of \ Pood and) Drugs Acre 

should be so amended as to enable the responsibility for placing 

deleterious goods on the market to be brought home to the real 

offender in a way not at present possible. The powers of 

Medical Officers under the Public Health Acts should be so 

extended as to enable them to lay an embargo on the sale 

of suspected goods pending their official examination. 

Until official standards have been set up for arsenic as recom- 

mended in the earlier part of the Report, the Commission 

suggest that penalties should be imposed upon the vendor of 

any liquid food which contained ;j, of a grain of arsenic 

or more in the gallon, and, in the case of solid food, 71, of 

a grain of arsenic or more in the pound. 

In a separate Report, Dr. Thorpe dissents as regards the 

recommendations relating to official standards and a Board of 

Reference, preferring that the propriety of fixing standards. 

should be entrusted to specially: constituted committees, re- 

presented by manufacturers and experts, in particular cases. 
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ite WEIGHT PRICES OF CATI LE, 

The returns received froin the twenty-one places in Great 

Britain scheduled under the Markets and Fairs (Weighing of 

Cattle) Act, 1891, showed that 271,900 cattle and 1,444,897 

sheep were exposed for sale in the third quarter of 1903, as. 

compared with 293,293 cattle and 1,524,749 sheep in the cor- 

responding period of 1902. In the case of pigs theré was a 

considerable increase, the number entering the markets during 

the three months being 102,163, as against 80,323 last year. 

3rd 3rd 
Animals. Quarter, (Quarter, 

1903. 1902. 

CATTLE: No. No. 
Entering markets 271,900 - 293,293 
Weighed 42,437 42,3140 
Prices returned 34,229 33,171 
Prices returned with quality distinguished .. 28,311 27,012 

SHEEP: 
Entering markets 1,444,897 1,524,749 
Weighed a5 7,402 10, 305 
Prices returned with quality distinguished . 6,192 8,466 

SWINE: 
Entering maikets 102,163 80,323 
Weighed ene 865 618 
Prices returned with quality distinguished ... &63 618 

The proportion of cattle returned as weighed during the 

quarter was distinctly higher than in the corresponding period 

At the whole of the markets 15°6 per cent. of the 

number entering were returned as weighed, as compared with 

14°4 per cen 

tion was 9°5 per cent. and in the Scottish markets 39°4 per cent., 

of last year. 

. While in the English markets alone the propor-. 

as against 8°9 and 34°7 per cent. respectively in the third quarter 

of 1902. 
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Among the English markets Shrewsbury was remarkable for 

the large proportion of cattle weighed, no less than 45°9 per 

cent. of the total number being reported as passing over the 

weighbridge, a considerable proportion of these being stores. 

The following table shows for cattle of each grade the aver- 

age local price during the quarter at thirteen of the scheduled 

markets from which prices were reported, but it should be noted 

that in several instances the number of animals in respect to 

which prices were obtained was too small to permit of the 

average value being regarded as an absolutely reliable indica- 

tion of the prices prevailing at the markets. 

SS ee 

PRIME Goop INFERIOR 

First Quality. | Second Oualite Third Duality, 

PLACES. | " 
Price | Price Price | Price Price Price 

Number.} per per | Number.} per per Number,.| per per 
Stone. Cwt. | Stone. | Cwt. ' | Stone. | Cwrt. 

Se ig Z| Ce PeGaees 5) as see 
Carlisle ...| 1,387 | 4 43/35 © 610 | 3 103) 31 0 379] 3 5%) 27 10 

Leicester ... 3444) 13) 3302 2.84 eA O22 no 3|2 43) 18 10 

eedsWiaiee: Messe || 7h led) BVI (ey AO Zh UI) ehe n —— = ae 

Liverpool ...| 1,601 | 4 38] 34 6 927] 3 93/30 4) 230] 3 28] 25 10 

London ... 673 | AN Sale age OMe a525. 1403) oA —_— — 

' Newcastle... AA2 8A Saaz a LAG | Alo 4 oe2| eee oss — 

Shrewsbury | OSE AnEO7 somes Ae ieee : 34. 0|. 10013 8s 2am 

Aberdeen ...| 1,683 | 4 83] 37 6 1,682 | 4 4] 34 8! 1,291 | 3 43] 27 @ 

Dundee... 630 | 4 7i\ 37 52745338 (84. 34| 34/2) © B60) 30s) ae 

| Edinburgh... 2141) 4- 6%) 36. -6° 3,114 1-4. 49835. 2) —— — — 

Malkark: * <2. 297 |4, 74\ 36° 10) 443 |.4 4°|-34. 8| 2855153 do#! Sie 

Glasgow 2;.| 1,800 |-4. 73|| 37 0] + 658" 4. 631836. 4 320n bags 

Perth we 122° 388.14 237° 1-36 8] 503 | 4-31 34:7 ol 3235) aera ih aimee 

For comparative purposes an average monthly price may be 

_ obtained by combining the values reported monthly from these 

thirteen markets in Great Britain, for first and second quality 

cattle respectively. These figures are given in the table below 

for the first ten months of the present year, with corresponding 

figures for 1902, 

Prices in July and August were much below those of the 
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same months last year, when a considerable increase in values 

took place in consequence of short supplies from abroad. The 

tendency during the year has been generally downward, and ir 

October prices touched the lowest point, being 33s. per cwt. 

for second class cattle and 35s. for prime beasts. 

Prime, Good, 
or First Quality. or Second Quality. 

MONTHS. 

1903. 1g02. 1903. | 1g02. 

Per cwt. Per cwt. Per cwt. Per cwt. 
Soa, gL nd. Se nei Sees 

Jamuary,.2 --\.. ae 37) 38 30. 2 BO" 2 34 «26 

February ele! 37 60G 36n' 4 So Once i344 O 

| MIKeN er an 37 50 36 4 ath te 4 34. «OO 

, Ja\}0) 40 aes a as B72 27° 8 Bo 2 35 Io 

vay « ... Ses ee 36.« 8 Slop ono) 34. 6 37 cd 

| ae re 26. ~: 8 A208 34 Io 40 4 

Wy ee ee 3742/0 4G 24 34 Io 39 

August ... ot cs BO a2 Bor 84) BA. 6 86.726 

| September... bee 35-4 37a 2 33%. i2 34 I0 

October Boh wes 35 @ 207 <6 33° 0 34 4 

The sale of a certain number of fat cattle by live weight at 

an agreed weight per stone or per cwt. was reported at each of 

_ the six markets in Scotland, and also at Liverpool, London, and 

Wakefield. The number of animals reported as being disposed 

of in this way was 3,218,while about one-half of these transactions 

took place at Glasgow. 

The number of store cattle returned as weighed, for which 

prices were furnished, was 4,452, the majority being reported 

from Shrewsbury. The price at this market for second quality 

cattle was 33s. 4d. per cwt., as compared with 34s. 6d. per cwt. 

in the corresponding quarter of last year, while first grade 

animals realised on the average 36s. 2d. against 37s. 4d, per 

cwt. 

The table giving the usual particulars for the quarter is 

appended. 

IJ 
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CATTLE, SHEEP, AND SWINE entering and weighed at the Markets 

and Marts of the undermentioned Places, in the THIRD QUARTER of 
1908, as returned under the Markets and Fairs ( ES of Cattle) 
AcEmaSon 54nd 55 Veclae. 70): 

Cattle. Sheep. Swine. 

Total Number Total Num- || Total Ne ee 
PLACES. Number 33 Weigh’d || Number st Wiig Number} +. Weh'd 

entering An for entering | o z : entering | .o & fae 

Macro : Ci Babes Markets 3 S which anes : 3 which 
or As were or AS | Prices or ae. Execs 

Marts given. Marts mee Marts aivea 

ENGLAND. LVo. No. No. No. No. | No. No. | No. | No. 

Ashford 3446 ij} = 34,888) — — 5,020] | [ere 

Birmingham ... 4,225, — a 27,204; — — 52,573) >t eae 

Bristol... 20,300} — == 29,135) — == —. le 

Carlisle 12,054] 2,376  2,376|| 106,442) — | — 2,751| —— | 
Leicester 13,762 506 552 233423) — =e 15874) — +\\ioee 
Weedsien. 8,631 757 757\| 325395), - 131). 131— = 4) =e 

Lincoln 2A) — 16,143) —— — 3,476, 96). 6 

Liverpool 12,741| 2,758) 2,758] 173,241] 1,927] 1,927 41| = cee 

London 16,005} 3,487}  1,198]| 132,060} 1,020) — 50| —S\ aa 

Newcastle-upon- | 
Tyne 22,687 587 587|| T20)450 |= | 6,413) 673) 673) 

Norwich 18,290 39 Io|| 50,509; — a; 8,078) — am 
Salford BATS) iy ilOK 186,799} — = 658): — ia 

Shrewsbury 15,305] 7,052) 4,380|" 30,676) — = 6,710|.— | am 
Wakefield 19,091| 1,633 P27 140,000) ie 1,334| ~12| om 

York PU SO\ | - AOS les =. 1,345] — | 

‘SCOTLAND. 

Aberdeen 10,598] 4,676}  4,676|| 84,213] 2,802} 2,802]! 4,027; — | — 

Dundee 4,303} 2,337) 25337 7;032|  474| 474\\ . 763) —— see 
Edinburgh 15,141), 7,804) *3;570l| _71,050|0.500| 500||— 25053). =iana 

Falkirk 25342) Il,O25 1,025 3,647, — = 29 aoa _ 

Glasgow 12,387] 3,376| <2,844|l 127,715|, - 65 iol] 1,209} 2) — 

Perth... 11,144) 2,798| *1,114]] 80,803] 348] 348] 3,754] $2) 82 

TOTAL for 
ENGLAND ... || 215,985] 20,421| 12,745||1,068,937 3,213 2,058|| 90,323 ge: 781 

Tora. for | | 
SCOTLAND ... 55,915| 22,016] *15,566]| 375,960] 4,189] 4,134|| 11,840] $4) 82 

Total 271,900] 42,437] *28,311||1,444,807| 7,402] 6,192/|102 163 500 85) | 

* Prices for 4,234 cattle in addition to ie above were andted hom Tainbangh and: for tee 
1,684 cattle from Perth, but without distinguishing the quality. ; 
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BRICES ‘OR MEAT;.CORN, AND DAIRY., PRODUCE, 

AVERAGE PRICES of DEAD MEAT, per 8 lb, at the LONDON 

CENTRAL MEAT MARKET, during the Third Quarter of 1903, and 

during the Months of September, October, and November, 1903. 

(Compiled from the prices quoted weekly tn the “ Meat Trades 

Journal.) 

DESCRIPTION. Quarter. SEPTEMBER. | OCTOBER. | NOVEMBER. 

BEEF :— Sot emer Se De | Stim e, <" Soe AES RB Lows Seoul Ste PN SIE 

Scotch, short sides A PAA P74, “340:A4- FO 4 Ato 4 7-4 2toay 7 

se long sides Sale AK Wise Pl 5g 4 al iA. wOnes Ayes 

English... Be (Ons SeLOue .One5 SG MEOH ar uGt coe Suing) a: Pea? 6 | 

Cows and Bulls SMP Si Aer ua 2.) To) Saved DL Oraate O12 Oger of 

manencan, birkenhead killed...-\| 3! 5.553 7-13. 5503 73 Bos.3 Si2 Ibn 3.3 | 

re Deptford Heath zal Meare ing} aM oh Armee Nah ecoft| nc yeaah CSOs Mano nl hee Tire RCo MICH ka Bou5 j 

- Canadian Ranchers ... 221055, 30 3) | 2/10) 593-34) 22995 3°10) 2, 535.2) 10) 

American, Refrig. hind- ‘quarters Bee Sen TOWNE Sr, GL Ora On LOnn aur Obs.nal oO 

Ss tOKE-GUAKLEES Wle2 9 3h QR TEI 2t 130 PSO Be Ale. 2.62 4] 

NewZealand,izn.ihind-quarters|| 2 -9.;; 2 10'| 2.8, 2-°9}2 75). — |+2- 35,2 5 

= », fore-quarters |} I 9,, — | Tee cOusaele AOS Orga cat WT ap Jie Meee 

iver Elate;c-., hind-quarters || 2 ‘9 ,, °—<|.2° 8:,; — -|2>.65,.— |2:-2,, “<= : 

SF », fore-quarters|/1 8,, — |1 8,, — |1 8,, — |1 6,, — | 

», Chilled hind-quarters | Beto 4-2 Deeper D ZENG Qe TARe Ziaig DO | 

ae a fore-quarters | Tae Orgol Ty 27 eae Oa Nae 7 se Te: (St aR Sy.) | 

| | MutTron :— 

! Scotch ... AES Sue Oude Pei Oli nO mevAclOn Aut, Oley Anti | 

i English Ania toot AL OUPAt nT Aw le Bh TOrsnsAw OF] 3e~ Ors, 4: |S 

| | Ewes 3.13293 8) 2 113;3' 4) 2 10.53 5:29 55:3 44 

| Continental Heo ae SHI e TOs) 28-774 aew Ol Feces Bo TO |-35 593 FT 

_ | New Zealand, Frozen... 2S 955.2 One Ona bk | 2.0 108,502 O12. hi, 214-9 

| Australian, Frozen... as ate aay ats itor =a a NE 

fmm iver Plate, Frozen ... SePEM 2 Olea OM Ors marek Den Gv i Dh, Olle Be Bi hea 

| LAMB :— | 

| English ve ae SSE AS Ol bi Of GT Awan So =< 

|} New Zealand, Frozen... RE WiGue Ghee Oe OL Ow Tee. 63th AL Qo ene Qh AU Sas O) 5 oapendt 

| VEAL :— 

| ise? Sa iAk Ofte) AUTRE bal | Fook, © 5 45 410 553.57 0 
|| Secondary and sccettee See Wear lone Ae Ant Se Ove cal AL 2h; Jue 2.3 ek Ae 

| Pork :-— 

English, best ... ons NA ESE OUT ANE O) ta EOrs (Ak 2M Bike Olas me MTs a Ong Al o| 

55 seconds amd: thitds <7 3i0 hie. (54|'3...3 5 30 7.3) 0205 Gus 2 LE Se. 34 
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AVERAGE WHOLESALE PRICES of CATTLE and SHEEP, per 

8 lb. sinking the offal, at the METROPOLITAN CATTLE 

MARKET, during the under-mentioned Quarters of 1902 

and 1903. 

CATTLE. SHEEP, 

PERIOD. 

Inferior. | Second. | First. || Inferior. | Second. First. 

Sn a: Sa Sra 5. Sd. s. - a, 

| 3rd Quarter, 1902 Bi val Nee, ee Brio 5. Oo 6) 

4th Quarter, ,, | 2 9 Aiea isp oil Br) 5- © iS ii 

Ist Quarter, 1903 || 3 2 As 4 II BG 55 6a Zz 

2nd: Ouarter.\ 5, | Ay WG) 4 10 An B38 Sa a) 

ard @uarterje Ze Atay Ae, Bao 4 Il 56 

AVERAGE WHOLESALE PRICES of BEEF and MUTTON, per 

8 lb, by the Carcase, at LIVERPOOL and GLASGOW, 

during the under-mentioned Quarters of 1902 and 1903. 

l 

| LIVERPOOL.* GLASGOW.t 

PERIOD. | | 

BEEF. MUTTON. || BEEF. MUTTON. 

||} 5 @ Sa} sa 8 a a Sk a | Sa Se, 

3rd:Quarter, 1902 2 Siow Spee Ais oe | 4 2 to.5 (6) 4. osteo 5 26 

Ath @uanter,, %,. | 2 BA A 3d os 5 oul Bea Oo gyasr aon male eme Seen 

Ist Quarter, 1903 || 2 8.53.42.) 4 © 5,16 Onl 3-8: 4,54 Onis Ol Ome 

2nd Quarter, ¢, DMOn,Aa2 |. A HO, 5 On SA oa wales 5 Ay On ae 

3rd Ouarters!) Nay 9.0%,-3 FO 3.25542 By AMO aoe ane 2 

a 

* Compiled from information furnished by the Medical Officer of Health, Liver- 
pool. The prices quoted are for Carcases of Animals slaughtered at the Liverpool 
Abattoir, and do not apply to Imported Meat, 

+ Compiled from information furnished by tie Principal of the Veterinary College, 
Glasgow. 
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BERLIN MARKET. 

AVERAGE PRICES of CATTLE, SHEEP, and SWINE (Dead 

Weight) in the BERLIN CATTLE MARKET in the under- 

mentioned Months of 1903. 

OXEN. SHEEP. SWINE. 

MONTHS. Z 

Per Cwt. Per Cwt. Per Cwt. 

1903. Satine: Sa, a Su Ds 

July ee a ra 67 1A 70% 9 50,3 

August... 3 am 68 4 pie SLO BB Ut. 

September ass ah 69:2 4 71: 6 62 ray 

October-.:. ia ah GO 3 69" "7 5One 5 

NorE.—The above prices are compiled from the Wholesale Prices quoted in the 
Monatliche Nachwetse tiber den auswirtigen Handel des deutschen Zollgebiets. The 
prices for swine are live weight prices with 20 per cent. tare. 

PARIS MARKET. 

AVERAGE PRICES of CATTLE, SHEEP, and SWINE (Medium 

Quality, Dead Weight), per cwt., in the PARIS CATTLE 

MARKET in the under-mentioned Months of 1903. 

OXEN. CALVES. SHEEP. Pics. 

MONTHS. : 

Per Cwt. Per Cwt. Per Cwt. Per Cwt. 

1903. Seahiaus See ena | See Sead: 

September ae a 50). © 65° 2 7. 5 5Or I 

@ciober :.: ie a 5305 GA 7Ae LO 52 2 

November bie a 54u. 42 66 10 7B Al 49 Oo 

NorTe.—The above prices have been compiled from the weekly returns published 
in the Journal d Agriculture Pratiques 
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CHICAGO, 

AVERAGE PRICES of (CATTLE at CHICAGO pen ewe ive 

Weight) in the under-mentioned Months of 1903. 

Medium | Good Choice 
MONTH. to | to to 

Good Steers. ~+Choice Steers. {Extra Prime Steers. 

OY a Sy LENS Se er Sop Da Se, Sen) ae 

September ose 22), CO 242 7a 25) 4 tOmia 7) 53 ut seen Onn Oneal 

} October ... sau | 22° LO! 2A, -ZANO), 24. (O15 ee), 22a 20 ee ee Ome 

November ove 2H 1B). yy N23) 018 S23 85) ed el Oo amen 20 Te) 

Compiled from the Live Stock Reports issued by Messrs. Clay, Robinson and Co., 

of the Union Stock Yards, Chicago, Illinois. 

AVERAGE VALUES, per cwt., of various Kinds of DEAD 

MEAT Imported into the United Kingdom from FOREIGN 

COUNTRIES and BRITISH POSSESSIONS in the under- 

mentioned Quarters of 1902 and 1903. 7 

(Computed from the Trade and Navigation Accounts.) 

BEEF. MUTTON. PoRK. 

PERIOD. —_—_____——|Bacon.| Hams. 

Fresh. | Salted.| Fresh. Fresh, | Salted. 

3rd Quarter, 1902-743 10r $3 2) 38 

hagictle 

} 4th Quarter, _,, 
Oo Lo 1e) eal Ov i] (oe) 

Oo Un f N — Leomal Oo ms On Go Ne) 

Co ON wn 

— aS 

Ist Quarter, 1903---| 41 9 | 34 3 39 

ay, y Se 4 2nd: Quarter, «jem. Aly 2602810 39 9 
26 

eee 

ee ; ’ 
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AVERAGE PRICES of British Corn per Quarter of 8 Imperia] 

Bushels,* computed from the Weekly Averages of Corn 

Returns from the Returning Markets of ENGLAND AND 

WALES, pursuant to the Corn Returns Act, 1882, together 

with the QUANTITIES returned as sold at such Markets, in 

the under-noted periods of the Years 1903, 1902, and 1901, 

| PRICES. QUANTITIES. 

QUARTER ENDED 

1603, ~}'> 1902. IQOI. 1903. 1902, | I90I1. _ 

Wheat. 

Quarters.| Quarters.| Quarters. 
694,912 | 826,066 | 744,018 wy & 

eo Q a 

w & 

Se 
Lady Day _... || 25 

Midsummer ... 26 II 29 IO oy a 639,441 | 444,639 | 547,737 

MichaeJmas .... 28 8 20)" 2 2611 307,834 | 222,495 | 535,109 

Christmas ee — 25 0 2607, — 754,737 | 778,686 

ad, Sand: Sap a. Quarters.| Quaréters.|Quarters. 
Kady Day... 2... 3 5 26.18 25 975,720 | 669,251 | 844,616 ies) 

Madsummier .::...'||/' 22" '2 251.6 24 9 98,961 | 40,875 | 53,408 

Michaelmas: .:: | 21° -6 PAS es 240 28,939) |=, 32:318) |) 230,104 

Christmas 8 — _ |2,040,980 |2,235,441 

Ouarters., Quarters.| Quarters. 
372,119 | 239,048 | 236,316 Go Fee N Eady Day -~.... 20 

Midsummer ... 18 oO 225 uN 19 188,528 88,274 81,172 

Michaelmas ... 18 oO 21 1S) | (ove) 120,931 | 101,130 |. 131,023 

SS 2 SH got (6 stones Christmas i — 70) 18 — | 402,833 | 265,702 

* Section 8 of the Corn Returns Act, 1882, provides that where returns of pur- 
chases of British Corn are made to the local inspector of Corn Returns in any other 
measure than the imperial bushel or by weight or by a weighed measure, that officer 
shall convert such returns into the imperial bushel, and in the case of weight or 
weighed measure the conversion is to be made at the rate of 60 imperial pounds for 
every bushel of wheat, 50 imperial pounds for every bushel of barley, and 39 imperial 
pounds for every bushel of oats. 



424 PRICES OF CORN, 

AVERAGE PRICES of British Corn per Quarter of 8 Imperial 
Bushels, computed from the Returns received under the 
Corn Returns Act, 1882, in each of the under-mentioned 
Weeks in 1903, and in the corresponding Weeks in 1902 
and Igol. 

Weeks 4 Wheat. Barley. Oats. 

ended (27 an 

1903). 1903. | 1902. | 1901. 1903. 1902. I9OT. || 1903. | 1902. | 1901. } 

sah cee 2 d.|| s d,| SANS; | “SSeS ee alas, 
ane 25% O27 7/26 5] 23-1) 26 7ie25 dl oma One|. 17, 
7710 24 11) 27 38] 26 7] 24 1) 26 .7| 25 61 17 | 20 Oo 17 
A 24-11) 27 °3|-20 11|| 24 1) 26 11)! 255-0} 16) To\gzo (O17 
ered By OW2Z7, 27) 20 10\|42 26); 7; 25-46) |- to ne ZO aint, 
ee Bi 25 Al 27 “4\. 205) 7 24n el 20; 7\s25 7 17. O20) 2417, 

Hebis 7 25 =6)-27-°2|, 20 8|| 23) 91420) Ola25 7) | R16) ial Zones ieee 
seal’ 25° 6°26 AT 2OrvAll 238 °F 27. sie eaten eer ety, 
set el 25 Al 27 | 20. 4] 23° 7A\-20 leon. (Cll eel GO eal, 
eA) s+ || 25 3) 27 1} 25 11) 23 2) 26. 8) 25 oO} 17 1) 20 5} 17 

Mar 7-2, 25, 9 3) 27 O25, 99-23 uel 20 ele 5 a Ai lee eles aly, 
990 14) coal 25 7B) 27 A225 . Ola22 Tole26 6) 25). hile colons Ol ety, 
3) 2E ee 2h Al 27. Aeh. Sil 22 BolL26. Alk24 Ail iO Monze oly, 
se2O ann | 25. | 227, 21-206 Lolp22* 427. - 21-2) Gis olezo my ats 

Apliayy s Sil 25.8327 si20 Fail; 2236l).20 5 |025. ell 176 ro eOmnOl aS 
Per oss 25,2 41727 5) 20.051 21 ol 26 | 7/826) 2Ol| SG e2 pee! wt 
Se Mabel ae Gh ae ap Bom, callian 6 27 N25 Fee Siete ke 
A ae) soq>20- 1 28 “ole2658l| 2m .el-26 5 25— Si olmeia bia 

May 2. ... || 26 10) 29 9| 26 gj 22 1) 27 5] 26 4|| 18 oO} 21 Ioj 19 
a OY cael, 27. O30, Ol) 27223102 20), 20)101220" 2 ibe. 2 eee ool © 
59 16". -a.4|| 27 “Ol 31. 11327 Fil 22), 5l-25: 23) 24 oll iowa | a9 
iy eee os5/ ||: 27. 10) 30: 6277. F234 7 25 “Ale2Ae Ml 1oeeaG zee eg 
91 1 9OL)) reel) 27-4 Ole3tin(GN27 V7 224-9) 25 sol P23 Ollate, a5 lee 2 Ole 

june. iO © 2927 16) 30 3127-76) 23" qOr24 3ik22> OPIS, Alnez aun ees 
Bes 8 »- | 27-48] 20. 411/27 , 8.21 |-5|.23\ 81124. Ol] 8h Fiezee 6). 10 
Oe Mase 27 I 20. (OP Ay Cy ao 7| 23 5) 23 2 13> 3ie 237 O20 
3 2 Swill 27 © Ol 30. 5] 127. 6ll'22 - O24 325. 9-4ll tei leze as 20 

July 24-2 F227. 1ole30058) (27 38-20 718 25) 5), 2 Olle LO (ol eanensy nla 
5» Il | 28) 4) 30 10) 27. 2)! 19) 15 24 19/123 10) 216s 3) 22a |e 19 
gi LO) ee8.n|| 28823) 30 111-27 4 3"20 4 Gi. 23. = Si 235ee4l| oe eae 
5, 2S 2817) 31, 5| 27 ~3\| 20 TO) 25 Ol) 22°21 Tor Sizzle 

Aug. I s. | 26 VI93t 827 6ll 21. "| 25 Ch 23° Ti 16 16) 22 too 
oy | 29) Stan > 727 — Fin 2O.™ fi 2A) 1 ll #22 Sil tigen eo Opt TS 
Aa) eels seal 29 40/220 71 27- All 20a 31224) NON 27- 2 aie @l ie aie t 
yee Pel e20 Ol 35279 B20 A222 1022 7 TSO) 2ieeh0) rs 
ee s-5) || 30.4 Ol 31 7-27 “Ol 22113) 26) 2|t 2A" Si SiGe 7) Zane ayaa 

Sept. 5.) 1-1 9013.20 O26 5 |(922 95724 6/225 Toes momiolateg 
Bi a (22 3. || 20-26) 27 10|°26 2||-22 © 4|-27° 5] 24 11|| 17. GC) aoe) eee 
Pt (0) sss) 27, 51-27. 1] 20) Ol "24 6 2| 26. A225 5) 06s Al te Ay aly 
20 se | 27 20) 20 ~6|' 25, T0ll’ 24.) 0] 26 A\s25 Toll) 16. 2) 16) ot 

Oct. 4 se ( 20) 6325 10] 25 -Sll’22 to) 25 all a20.-.3il- 15) nOleniga tes lame 
eps P| 25 125: 25) 25 Nol 2g 4 8-20 26 3 15 Ol Wye 
PP wetlyh alt 25 wol252 L) 25. 10ll 23: 7 ol 26) nl26 155) 70g, 
Spee 2 oe |b 25 TOP 24. 40) 25 Vill 23) 7" 20> 4) 20-10} 5a; S|) ga | ame 
NS etal ZO Olu 2 5uO| 20-6 2)| 24." 2). 26. 27020) 1] esis ite ae eae le 

Nov. 7 _ ... || 26 74). 25 - 4112626] 24> 3] 265.3] 272 Olli 0/2 1y/ ee eigen 
35 14° 2.21 26, 6] 254 0] 26 “oll 24 16| 26 11| 26. o|| aim. ola 
Fae Ol 2 || 20° Of 24 11) 27 “|| 24. 3) 25. 6) 26 10) 15 to) 7 62) ome 
99 20. . yas 20, 6] 255 01/27 411) 23 11| 24 Til 26 —-O]| £5 11) 7 Otome 

Dec. 5 oe | 20) Ol2252 1) 27.57.23. OF 20 -Al-26 Flas 2 Gin eels 
25 12 "* 12. 1"26..°7] 25," Ol.-275 223 <2} 24 3) 26 - Sil -15, 1G) som iG nies 
39, 19. ~s.. || 26 9} 24 1ol-27 7|| 23°. 0) 24 > 2-20 “8h 15 Fi too )aaiomme 
59 2e2Oe eae Ga toe 7, 24 11°26..8 -16 8| 19 10 
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PRICES OF CORN. 425 

AVERAGE PRICES of WHEAT, BARLEY, and Oats, per Im- 
PERIAL QUARTER in BELGIUM in the under-mentioned 
Months of 1903. 

Month. Wheat. | Barley. | Oats. 

1903. |e ee Sep as See ae 

August 7)... ve ae as 28% 10 221d | 10) 6 

September sia a Bey ZON 2 PAs I5 9 

October ... a fad et 27 Td | 22 I 15° 79 

The above prices have been compiled from the official monthly averages published 
in the Monzteur Belge. 

AVERAGE PRICES of WHEAT, BARLEY, and OATs, per IM- 
PERIAL QUARTER in FRANCE, and ENGLAND and WALES, 
in the under-mentioned Months of 1903. 

MONTH. | FRANCE, ENGLAND. 

WHEAT. 

16s Ber @r: Per Qr 
AES Se nths St as 

September“... as ne ie, BO. 2 Donan 

October ae ck AG oe On eek 25-11 

November... ae ot ar 30551 26°)46 

BARLEY. 

ber Or. Ber. Or. 

tee | See Muted Seti uls 

September, <:. aoe sme a 22M 23 2 

October Mas ve he ers 22050 23)... 9 

November... oa st eae 2248S PHY 274 

Oats 

e Per Or. Per Or: 

eee Se a. Se da, 

September... ae, ans ree es 34 Ca sy 

October Se ie ses oa | Ly, 4 O 1527 

November _... we Bae ae 16 10 FS. 19 

SS 
Norr.—The prices of French grain have been compiled from the official weekly 

averages published in the Journal @ Agriculture Pratique. The prices of British 
grain are official averages based on the weekly returns furnished under the Corn 
Returns Act, 1882. 



426 PRICES OF CORN AND WOOL. 

AVERAGE PRICES of WHEAT, BARLEY, and Oats per IM- 
PERIAL QUARTER at LONDON, PARIS, and BERLIN, 
in the under-mentioned Months of 1903. 

London. Berlin. 

WHEAT. 

Per Qr. | Per Qr. Powe Per@r 
1903 55 a Son Wide Sos. 

July sie He a ae Wy. Xe) 42. 0 36 «II 
AMIOUSE =. . He Me au | 20) 0 AO © 35>. .9 
September ne = sa 28 Il BOma4 | BA PAS 
October .. ae se re Ze BOM A BAN 3 
November mee i eC | 2016 Bis) yuan — 

BARLEY. 

Per Qr. Per Qr. Per Qr. 
1903 Sree aCe Se as CR NCL 

July 3 me ae Wea oA OMe Wig te Zia 15 22 NO” 
August... ae be vat Dive 2 23), LO 22 NO~ 
September Be ab aps 2 I 2 2 23% Lo* 
October ... set ae sine Dos 22 nO | 23e-02™ 
November it ne 50 2 6 22S = 

Oats 

ner Ox lerere (Oye Per Qr 
1903 G5 ke So th To Os 

July a: sa a, ae TO 3 
August... 2h. io iw 19. 0 
September ae 1B Sa3 7 ke 
October ie is ae 15)? 1 
November a 4 

Notre.—The London quotations represent the price of British corn as returned under 
the Corn Returns Act, 1882 ; the prices of grain in Paris have been compiled from 
the official weekly averages published in the Journal ad Agriculture Pratique; the_ 
quotations for Berlin are the average prices published monthly in the Monatliche 
Nachwweise iiber den auswartigen Handel des deutschen Zoligebrets. 

* Prices at Breslau ; no quotations for Berlin. 

PNICES, OFF WOO: 

AVERAGE PRICES of ENGLISH WOOL, per pack of 240-]b,, 
in the under-mentioned Months of 1903. 

(Compiled fromm the “ Economzst.’) 

DESCRIPTION, September. October. November, 

By Side iB di) 8. Goethe. 840. | Lies i amen eee eee 
South Down ...| 8 10 0 to II 10 0/8 Io Oto II 10 0/8 Io O toll 100 

Half-breds ig 12 ONO © 31) 8-50 5o\08 150) Ous5 On momlingd 

Leicester see LO OSU Omni! as Ol 7, Ab Owen 7150/7 5 1 Ons 7m 

Kent Hleecess yee. sn 5 Onna es On Ou OnOlns see ge | O10 55528 ESO 
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| : PRICES OF DAIRY PRODUCE. 427 

AVERAGE WHOLESALE PRICES of BUTTER, MARGARINE, and 
CHEESE in the under-mentioned Months of 1903. 

(Compiled from the “ Grocer.”) 

DESCRIPTION. SEPTEMBER. OCTOBER. NOVEMBER. 

BUTTER : Per Cwt.*’ Per Cwt.* Per Cwt.* 
Sol eas Sh Gali Seie pa: War e@alieesen ces Suid, 

Cork, Ists aes ..| 88 oto — 94. 6to . — 93 6to — 

pe 2nds: “4. eae OG 35 keh e Os cae BG oe 

ey a) ards a SeecliOdt., Oto mee 82-3... = 81 6, — 

5. 2. 4ths ae ee! Are Ors) ok 70°< O537 5 7Bue OMe ye 

Irish Creameries mt. | -O7? 26",, 103 407100); -O.,, F10')6',106 .0"5,510) 0 

» Factories sie |) COL'O.35 2050). 80... 0%, 198": 6). 8677015, 68,0 

Dutch uCreameries’) 2. |:1Ol-.0 5, 104-6. 108: “0 ,,'112*: 0. 109° -'6 ,,, 113. 0 

a Rolls: boxes ...] II Tiss u MOE SEZ OA Se TOO Oe 12) NOs, hs ad 

Brenchextramild:, | ..:.|-:93 0 5,~95.. © |--97 35,101 3)|2.98 ..0:,,/102.0 

,, best ordinary sda O07 .O7,3- SQ) 20:| OE Sis,0- 93) 35) 92 "Os Nog, (O 

mecids and interior ~.% || 740,055. 83...0.| 76-94, 87. 3:1) 73). 55.87, 0 

eatieshs, Paris, baskets ||. 93 »6.,,..97: °6'|.100-.6 ,, 105..0| 101’ .0;,. 105 oO 

mV Ollssperdoz. <<..24'17 9.20%, 12:1 Go 5535. 23.51 9 -6:;,. 13-6 

Italian Rolls, per doz. LOMO! Ow a eOr Os. cI2Gtl, I> Ors nko. 

Danishiand. swedishi--..\|107 9 ,, 110° .6|-117 6.,,.120 ..9.| 114.6 ,, 117. 9 

ussianeandesiberian 2. |, 73-645 %92 0|'-77,..6-;, 94° 9| 76 -<6,, 95., 0 

Argentine ae ot 1 GOW =O: 55, O40: 95) O44 103) 0) 94,10) 557105), 0 

Colonial, fine ... Sea) OA) OK: O9) 761! O76:,,5: 100) -O)|.102-.'O),,/107 ~ O 

wy eoodcand inferior | 80:0 .;,. 93-0) 87.6.5; 955 31285 oO, 98° 0 

Canadian Creameries ... |. 88 6,,100 6| 91 6,,104 6] 92 ©,,102 0 

wee, Walries;.... Nile 7OMeOss 4 O7 O)|mOOu © 53° 69) )6'|., SO770%," (90 "O 

| MARGARINE By Slt3On One, 40g Ol 430) ,'O.,,'"4O! Oil) 36 “On: AO. © 

| CHEESE, ENGLISH: 

| Cheddar, new... SU 57s 7 0% 50:1 Oh,e2 7-3), 34570 7 AO 

| ss loaf*.:. Hilt OO! Os OS: O | 06 *-O. 25°68, "011 66. (OX, -) O8...0 

| BNptsIine sr EPS 72 Onn "| 93 3 fon 6 -aAl O96 yO 

. | WoublexGloucester (*. 21/66. %0 +: 69 0) 674 3 55°70, 0} 68: “6 ,,..70 0 

| Derby Factory... sil 50! 6 sy 60 011), 56-1'0:,,, 760. 10,1). 56-05, 60120 



428 PRICES OF VEGETABLES AND FRUIT. 

WEEKLY PRICES (WHOLESALE) of VEGETABLES and FRUIT at 
COVENT GARDEN MARKET in each week of November, 1903. 

(Compiled from the “ Gardeners’ Chronicle.”) 

Week ending 

Description. 
November 5th. | November 12th. | November r9th. | November 26th. 

ra s. | & x & R Q& Se & 

ORODOMOODNODODDOOCADOAONDO OW DO OWOWAOMOOOD. 

= O 

VEGETABLES— 
Artichokes,Globe, doz. 

», Jerusalem, sieve 
Asparagus, sprue, bdle. 
Beans, Dwarf, per Ib. 

», Madeira, basket 
Beetroots, bushel 
Brussels Sprouts, sieve 
Cabbage, per tally - 
Carrots, dozen bunches 

” bag i ¥ 
Cauliflowers, per doz. 
Celery, per doz. bndls. 
Cress, per doz. punnets 
Cucumbers, per doz. - 
Endive, per dozen” - 
Garlic, per lb. - - 
Leeks, per doz. bnchs. 
Lettuces, cabbage, doz. 
Mushrooms, House, lb. 
Onions, per bag - 

Saif) apicklers, sieve 
ag) | pet case - 
5 English, cwt. 

Parsley, doz. bunches - 
as per sieve - 

. Parsnips, per bag - 
Potatoes, per ton - 
Radishes, doz. bunches 
Salad, small, doz. pnts. 
Shallots, per 1b. - 
Spinach, per bushel - 
Tomatoes, English, 

per doz. lb. - - 
Tomatoes, Channel 

Islands, per lb. - 
Turnips, doz. bunches 

& bags - 
Watercress,doz.bnchs. 

FRUIT— 
Apples, home-grown, 

cookers, bushel 
»» per half bushel 
5, per barrel -|I 
»» dessert, } bush, 

Blackberries, per peck 
_ Chestnuts, per bag - 
Cobnuts, per lb. = 
Cranberries, per case 
Grapes, Canon Hall 

A per |b.| 3 

(e) 

Sew 2 t 

| Aan i 

ie) Oy» ©) 

- 

ODDOFONODODOOAWOOAGCFLOAO: 

Lal 

DROCAODIODAOOOOHO OD 

Lon 
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BHNNWNWHENNOKRNN GP 
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99% 99 99 

,» Alicante, Ib. - 
»,5  GrosMaroc, lb. 

»,  Muscats, A, lb. 

Quid OW # O R& U1 OUINWN NL 

99 99 B, 39 

Melons, each - - 
Pears, per case - - 

», stewing - - O DO C0 OC QW O OOOO OON ODO OCOH OW HO HUD OOOO OON OO: O0OOWND CAO 
ui & OW & OF 

= 

AON Hf 



DISEASES OF ANIMALS. 429 

DISEASES OF ANIMALS ACTS, 1894 to 1903. 

NUMBER of OUTBREAKS, and of ANIMALS Attacked or 
Slaughtered. 

GREAT BRITAIN. es 

(From the Returns of the Board of Agriculture and Fisheries.) 

e 

QUARTER ENDED. || NINEMONTHS ENDED. 

ou Sept., Sept., Sept., Sept., 
1903. 1902. 1903. 1902. 

Foot-and-Mouth Disease : — 
Outbreaks... be aa — — I 
Animals attacked .... ae — | — — 120 

Swine-Fever :— 
Outbreaks... 3c6 455 1,185 15323 
Swine Slaughtered as diseased 

or exposed to infection... 1,949 2,161 6,140 6,259 

Rabies :— 
Number of Cases :— 

Dogs She ete — — — 12 

Other Animals... sie = 9 — II 

Anthrax :— 
Outbreaks... is ie 156 143 585 520 
Animals attacked... ae 218 205 887 830 

Glanders (including ees — 
Outbreaks... ; 467 321 1,150 884 
Animals attacked... Be 802 544 1,937 1,576 

Sheep-Scab :— 
Outbreaks » ... ast ae 53 35 1,118 1,078 
Animals attacked 13,677 

IRELAND. 
(From the Returns of the Department of Agriculture and 

Technical Instruction tn Ireland.) 

QUARTER ENDED. ||NINE MONTHS ENDED. 

DA Sept., Sept., Sept.; Sept., 
1903. 1902. || 1903. 1902. 

Swine-Fever :— 
Outbreaks... 81 58 145 147 
Swine Slaughtered as ; diseased 

or exposed to infection... 1,572 1,109 3,136 2,920 

Rabies :— 
Number of Cases :— 

Dogs bic aie iis 2 — 2 —— 

Anthrax :— 
Outbreaks... ee see -— -- 2 — 
Animals attacked _... Be — — 3 = 

Glanders (including Harey) © _ . 
Outbreaks... I 2) il 2 8 
Animals attacked... oe I TA 3 35 

Sheep-Scab :— | 
Outbreaks... be ne 16 16 



430 

ORDNANCE SURVEY MAPS OF GREAT BRITAIN 

. AND IRELAND. 

The chief Maps published by the Ordnance Survey are 

on the following scales :— 
Price per Sheet. 
Uncoloured. 

1 or about Io feet to one mile... 
A ioe ; For towns only 2s. Gd. 
sus or five feet to one mile 

38. Ode 

With Areas. 

ZSe Gd. 

Without Areas. 

oy 2s. 6d. “| 
z800 OF 25°344 inches to a mile complete for Great 

Britain. (Jz progress in Ireland) . 

Per Full Sheet. 

-Ise Od. 

Per Quarter Sheet. 

1stes or six inches to a mile complete for Great 

Britain and Ireland ... eA 

essen Or one inch to the mile :— 
. 2 ise Od. 

1 Omuine ae contours ... Ses Per Shectiodiidaland 

2. With Hills in black Pe Wales and Ireland. 

3. With Hills in brown. (/z Tes Is. 9d. 

4. In colours, with Hills and contours.* Per Sheet for Scotlana. 
(Double Size. ) 

progress) - AD # 

rerzy Or 2 miles to one inch eee areas se a 

England and Wales.* (lz progress) a ss 
Ise Gd. 

Per Sheet for Englanc 
gsszzip Or 4 miles to one inch—General Map. and Wales. 

Ireland. (lz progress) Ise Od. 
Per Sheet for Scotland 

and Ireland. 

County Maps for Great Britain® ... Is. Od. 

ss3e05 OF 10 miles to one inch—General Map ... Is. Od. 

These Maps are periodically revised, except the Town 
Maps, which are only revised at the expense of the Town. The 
Series marked thus * are issued folded for the pocket. 

There are agents for the sale of Ordnance Survey Maps in 
most of the chief towns, and maps can be ordered, and indexes, 
&c., seen at many Head Post Offices in places where there are 
no Agents. They can also be ordered through any book- 
seller, or from the Director-General, Ordnance Survey Office, 
Southampton, or—in the case of Ireland—from the Director- 
General, Ordnance Survey, Dublin. 

GEOLOGICAL SURVEY PUBLICATIONS OF. GREog 
BRITAIN AND IRELAND. . 

The Agents for the sale of Ordnance Survey Maps are also 

Agents for ee sale of Geol logical Publications. 



431 
POST OFFICE SAVINGS BANKS, WITH GOVERN- 

MENT SECURITY. 

ADVANTAGES TO DEPOSITORS. 
SECURITY.—-The Post Office Savings Banks are established 

by Act of Parliament, and every depositor has the derect security 
of the State for the repayment of his deposits. 

DEposiITs.—Any sum from a shilling upwards, excluding 
pence, may be deposited at one time, and any number of 
deposits may be made in the course of a year (ending 31st 
December) up to a limit of £50. A person may have 4200, in 
all on his deposit account, including interest. 
WITHDRAWALS can be made with the utmost promptitude by 

sending notice by post to the London Chief Office on the form 
provided for the purpose, which is obtainable at any Post Office 
Savings Bank, and payment can be received at any Post Office 
Savings Bank in the United Kingdom convenient to the 
depositor without regard to the office of deposit. During any 
year ending 31st December a depositor may replace the amount 
of any one withdrawal previously made in the same year. 

[INEEREST at the. rateof 42 .10s: per -cent.: per annum’ és 
allowed on every complete pound deposited, so long as the sum 
to a depositor’s credit does not exceed 4200. Whenever the 
balance exceeds that sum, interest will be allowed on £200, and 
the excess: will be: invested: for the depositor: in Government 
Stock, unless the depositor should otherwise direct. 
TRANSFER FROM A TRUSTEE SAVINGS BANK.—Ifa depositor 

in a Trustee Savings Bank wishes to place his money in a Post 
Office Savings Bank, he should apply to the trustees of the 
Savings Bank for a Certificate of Transfer (in the form prescribed 
by the roth section of the Act 24 Vict. c. 14), and should pay 
the certificate into any Post Office Bank as if it were a cheque. 
By adopting this course the depositor will avoid trouble and the 
risk of carrying cash from one bank to the other. 

DEPOSITOR’S BOOK CAN BE USED AT ANY POST OFFICE 
SAVINGS BANK. A depositor may add to his deposits, or with- 
draw the whole or any part of them, at any Post Office Savings 
Bank in the United Kingdom, without change of deposit book. 
NOMINATIONS.—A depositor at the age of sixteen years, or © 

upwards, may, subject to certain limits, nominate any person to 
receive his Savings Bank deposits at death. A form for the 
purpose may be obtained, free of cost, from the Controller of the 
Savings Bank Department. 
SECRECY.—The strictest secrecy is observed with respect to 

the names and addresses of depositors in Post Office Savings 
Banks, and the amounts deposited or withdrawn by them. 

POSTAGE FREE.—No charge for postage is made to a 
depositor, if in the United Kingdom, for any letter passing 
between him and the Chief Office on Post Office’ Savings Banls 
business. 
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LIST OF LEAFLETS ISSUED BY THE BOARD OF 

AGRICULTURE. 
(a.) Leaflets dealing with Insects and Fungi injurious to Crops. 

| 
| 

No. Title. No, Title. 

1 | Black Currant Mite. 46 | Stem Eelworm. 
2 | Vine, Plum, Hop and Raspberry | 47 | Asparagus Beetle. 

Weevils. 48 | Pea and Bean Thrips, 
3 | Turnip Fly or Flea. — 49 | Fruit Tree Beetle. 
4 | Caterpillars on Fruit Trees. 52 | Gooseberry Mildew. 
5 | Mangold Fly. 53 | Pear Midge. 

qo | Wireworms. 56 | Canker Fungus. 
11 | Daddy Longlegs or Crane Fly. 60 | Wood Leopard Moth, 
a2 | Gooseberry Saw Fly. 62 | Pear and Cherry Saw Fly 
14 | Raspberry Moth. 64 | White Root Rot. 
15 | Apple Blossom Weevil 65 | Small Ermine Moths. 
16 | Apple Sucker. 68 | Currant Aphides. 
19 | Pea and Bean Weevils. 69 | Tent Caterpillars, 
20 | The Magpie Moth. 70 | Winter Washing of Fruit Trees. . 
22 | Diamond-back Moth. 75 | Root-knot Eelworm in Cucumbers 
23 | Potato Disease. | and Tomatoes. 
24 | Ribbon Footed Corn Fly. 76 | Cucumber and Melon Leaf Blotch. 
25 | Chafer-beetles or White-Grubs. 77 | Finger-and-Toe in Turnips. 
30 | Codling Moth. 86 | Brown Rot of Fruit. 
31 | Onion Fly. 87 | Fungus Disease of Young Fruit Trees. 
33 | Surface Caterpillars. - 88 | Hop Aphis. 
34 | Woolly Aphis or Apple Root Lousey*go | Pith Moth. 
35 | Celery Fly. mon seine sbeetles 
38 | Carrot Fly. 92 | Bunt and Smut. | 
Ar | Red Spider. v-| 94 | Millipedes Iapaereet Ve ae ee ; S| 

(0.) Leaflets dealing wth wars Birds. 
40 | Kestrel or Wind-hover. | 50 | Water Wagtails or “ Dishwashers. 
42 | Short-Eared Owl. | 51 | White or Barn Owl. 
43 | Titmice. 54 | Spotted F lycatcher. 
44 | Common’ Lapwing, Plover, or | 55 | Swallow. 

Peewit. 84 | House Sparrow. 
45 | Starling. 

(c.) Leaflets dealing with Animals, including Poultry, 

13 | Acorn Poisoning. 78 | Liver Disease of Poultry. 
-21 | Warble Fly. 81 | A Substitute for Dishorning. 
28 | Anthrax. 82 | Preparation of Wool for Market. 
29 | Swine Fever. | 83 | Preservation of Eggs. 
57 | External Parasites of Poultry. 89 | Fluke, or Liver Rot in Sheep. 
58 | Internal Parasites of Poultry. 95 | Ringworm in Calves. 
-61 | Sheep Scab. 96 | Parturient Apoplexy. 
.67 | Favus in Poultry. 

(d.} Leaflets relating to Acts of Parliament. 

8 | Farmers and Assessments to Local| 27 | Remission of Tithe Rentcharge. 
Rates. 39 | Assessment to Land Tax. 

26 | Farmers and the Income Tax, 66 | Workmen’s Compensation Act, 1900. 

(e.) Leaflets dealing with Miscellaneous Subjects. 

6 | Voles and their Enemies. 73 | Cultivation of Maize for Fodder. 
9 | Ensilage. 74 | Purchase of Feeding Stuffs. 

32 | Foul Brood or Bee Pest. 79 | Rations for Farm Stock, 
36 | Cultivation of Osiers. 80 | Use of Artificial Manures, 
63 | Destruction of Charlock. 85 | Haymaking. 
72 | Purchase of Artificial Manures, Farmyard Manure. 

The issue of Leaflets 7, 17, 18, 37, 59 and 71 ts suspended. 

Copies of these Leaflets may be obtained free of charge and post free on appiica- 
tion to the Secretary, Board of Agriculture and Fisheries, 4, Whitehall Place, 
London, S.W. Letters of application so addressed need not be stamped. 
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AGRICULTURAL CORRESPONDENTS. 

The President of the Board of Agriculture and Fisheries 

has nearly completed the appointment of Honorary “ Agricul- 

tural Correspon dents” in every county of Great Britain. 

These Agricultural Correspondents will be glad from time to 

time to receive from farmers detailed information as to any 

matters in regard to which the Board might be of service to 

them, as, for example :— 

Losses arising from the use of unsuitable, defective or worth- 

less seeds. 

Difficulties in connection with the selection and use of 

fertilisers and feeding stuffs, and complaints as to their 

quality or failure. 

New descriptions of fertilisers and feeding stuffs. 

Losses arising from parasitic or other diseases of animals 

except foot and mouth disease, pleuro-pneumonia, swine-fever, 

sheep scab, glanders, anthrax, or rabies. (Notice of these 

must be given to the police). 

Losses arising from the attacks of insects and diseases 

affecting crops. 

The spread and suppression of weeds. 

The partial or complete failure of crops from exceptional 

causes. 

New methods of cultivation and the growth of new crops. 

The practical value of new implements an¢ machinery. 

Difficulties in the growth and treatment of orchard and 

garden produce. 

The deterioration and possible improvement of pasture. 

N N 
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New and special methods of dairying and new descriptions 

of produce. 

Difficulties in the breeding Ae feeding of live stock. 

Inadequacy of railway and other facilities for transit. 

Complaints as to railway rates. 

' Difficulties at markets with regard to tolls AR accommoda- 

tion (including weighbridges). 

Loss of markets at home or abroad, and the decline of prices 

from any exceptional circumstances. 

Methods of marketing and requirements of purchasers as to 

quality, packages, &c. 

Any information or assistance which can be given to farmers 

in connection with any of these matters will be supplied as 

speedily as possible either by the Agricultural Correspondent 

himself or from the Offices of the Board. 

The Board would also be obliged if farmers and others w ould 

communicate to the Agricultural Correspondents information 

as to matter likely to be of service to agriculturists generally. 

-The Board have made arrangements with the Postmaster- 

General for the exhibition, at all rural post-offices in Great 

Britain, of notices giving the name and- address of the 

Agricultural Correspondents appointed in each district. 
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OIL ENGINES FOR AGRICUETURAL’ PURPOSES: 

In some industries a considerable money value may be placed 

on--that./which:is comprehensively. called . “convenience.” 

Generally, this pertains to things which save trouble, economise 

effort, or in any way save time, and in some manufacturing or 

business establishments and offices where there is much repetition 

work, “ convenience ” may have a direct and measurable value. 

In agricultural matters this is not so often the case,and a new 

method of performing any given operation must in most cases 

commend itself on the ground that it performs that operation 

more. cheaply than the old, through cheapness or lessened 

quantity of materials employed, or lessened total cost of the 

operation, including labour. 

In some things, however, even in agricultural operations, 

reduction of time occupied is as important as in any other 

industry. This is most obvious with the reaping and other 

machines, which, doing most work in least time, make the most 

of the clement hours, the duration of which the farmer cannot 

control. 

Other operations may be more cheaply conducted if they can 

be carried uut at convenient times, z.2., at times when the labour 

required is not occupied on other work or cannot be seasonably 

employed upon it. 

In many of these cases the saving of time may be synony- 

mous with saving of labour, and, although not at all times. in 

the year, the saving of labour may be the same thing as saving 

money, and the saving of time the saving of a market. 

In these cases. the command of a ready source of power for 

farm and dairy purposes is one of the most fruitful sources of 

economy. The adoption of mechanical means of performing 

work becomes more than ever important now that all the world 

NUND 2 
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outside the United Kingdom has learned to appreciate machine 

tools, and, what is more, to make them. 

Power to work these machines, then, becomes a necessity, and 

as power is now one of the cheapest things that can be wanted 

in any industry, those who neglect to use mechanical power for 

every useful purpose are neglecting opportunities. 

For many years now the farmer has had the steam engine at 

his command, and many have used its power in limited applica- 

tions ; but the steam engine itself is limited in its offer of con- 

venience. Even the useful small engine employed for the many 

minor operations requiring only two to four horse-power, 

of which many thousands are in use all over the kingdom, 

does not offer sufficient convenience in its use to encourage 

its employment and, therefore, that of power-driven machines. 

Fortunately, it has happened that with the rise and progress 

of the use of farm and dairy machinery, the oil engine has arisen 

too, and is now a well-developed and trustworthy source of 

power, With it the steam engine has to be compared—mainly 

on the ground of convenience. 

When preparations for the working of a motor occupy suffi- 

cient time and trouble to make them a matter for considera- 

tion, they are only made when there is enough work to be 

done to justify them. Work which it would be convenient to 

do to-day or this morning were the starting of the motor a 

nominal operation, must be postponed until this evening or to- 

morrow, when the quantity of work to be done by the machines 

is enough to Justify the trouble and expense of getting up steam. 

This consideration does not present itself when there is a good 

deal of work or continuous work, as in a manufactory, where 

engines and machines are running all day; but it does ona 

farm.” In’ brief, it-does not pay, either from’ sa cost or trom 

a convenience point of view, to light a fire and get up steam. 

Viewed from these standpoints the oil engine has a great 

advantage over the steam engine. It moreover has no boiler 

needs no fire, no fire-making, and no stoking; needs very 

I'ttle more attention than the steam engine without the boiler, 

needs very little water instead of a lot, and when the work is 

done and the engine stopped, five minutes’ attention will leave — 

the engine in order for the next period of working, 
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A further convenience arises from the difference between the 

work of handling the petroleum and handling coal or coke, 

The sma!l.steam engine, with the ordinary small vertical boi'er 

used with most of them, will require from 5 to 8 tons of coal for 

every ton of oil used by the oil engine. This requires handling 

on receipt and handling by shovelsfull into a fire grate by hand. 

_ The oil is not only so many times less in weight, but in most 

cases the engine supplies itself from the casks, or the casks in 

properly arranged engine houses are so placed that the oil runs 

without any attention to the supply reservoir. 

The oil engine or most oil engines require occasional cleaning 

out, but this does not take so long as the occasional cleaning out 

of.a boiler, and even if it did the saving in labour in other ways is 

so great that the cleaning out work time is over and over again 

saved. Some engines require more frequent attention to the 

cleaning of the vapouriser and passages, in which carbon may 

be deposited, than others, but regular attention avoids difficulties. 

Oil engines, like gas engines, are the modern development ot 

the hot-air. engine.. The oil is simply.used-as_a:-means of 

rapidly heating the air, compressed in the engine cylinder, toa 

high temperature almost instantaneously. It is convenient from 

a mechanical point of view, and for heat economy reasons, to 

burn the oil thus rapidly in the working cylinder, directly with 

the air to be heated and used as the working medium, rather 

than to burn the oil as a fuel for indirectly heating the air. The 

engines are thus known as internal combustion engines, as 

distinguished from steam engines, for which the steam as the 

working medium is generated by combustion of oil or other 

fuel in a boiler and not in the engine cylinder. 

The oil is prepared for its ready combustion in the oil engine 

cylinder by several different forms of vapourisers. In some, the 

-vapouriser consists simply of a chamber at the end of the 

cylinder, into which the oil is injected in the form of a-fine 

spray under considerable pressure. | 

The vapouriser chamber is at first heated by an exterior 

heating lamp so as to convert the spray into a vapour, which 

wili ignite when the engine, by turning the fly-wheel, compresses 

and heats a charge of airand vapour. Explosive combustion of 

the hydrocarbon vapour taken up by the air then occurs, and 
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the heat so generated maintains the vapouriser thereafter at a 

sufficiently high temperature without the aid of the external 

heating lamp. This is in outline the method of the Hornsby- 

Ackroyd engine. 

In other engines the oil simply drops into a passage some- 

times heated by a lamp or by the heat due to explosive com- 

bustion, through which it is drawn by the inrushing air supply 

through the inlet valve. This system is adopted by several 

makers, including Ruston, Proctor & Co., and Crossley Bros., 

and by some the drops of oil are measured at each working 

stroke, as in the Roots engine, in which the frequency of the 

drops is determined by the hit-and-miss action of the governor. 

A few illustrations will serve to show the construction and 

general principles of action of some of the engines which have 

become favourably known. 

Fig. 1 is a diagram of the cylinder and valves of a Hornsby- 

Ackroyd engine, but with the valves placed horizontally instead 

of vertically for the purposes of explanation. 

In this diagram will be seen the piston, which may be assumed 

to be moving in the cylinder in the direction of the arrow under 

the pressure due to the combustion of working charge of oil 

vapourised in the vapouriser and mixed with the required 

quantity of air. The valves during this working stroke-of the 

piston would be closed as shown. When this stroke has been 

completed the exhaust valve E will be lifted, and the engine 

crank connected by the rod R to the piston will push the piston 

back towards the vapouriser, and the products of the combustion — 

of the last charge will escape by the exhaust pipe. The piston 

being then at the end of its instroke, the air admission valve A 

is lifted, and the crank and connecting rod R pull the piston 

outward again, and a charge of air is drawn into the cylinder by 

it. A small quantity of oil is at the same time sent into the 

vapouriser by an oil pump, the oil breaking up into a fine spray 

as it enters. It is immediately vapourised, and the cylinder is 

now full of air, mixed to a small extent with oil vapour, and the 

vapouriser is full of oil vapour, mixed with a small proportion of 

the products of combustion of the last working stroke. The 

momentum of the fly-wheel, by means of the crank and con- — 

necting rod, now forces the piston back towards the vapouriser, 



OIL.. ENGINES. 439 

and this compresses to a pressure of about 40 lb. per square 
inch the whole air and vapour contents of the cylinder and 
vapouriser into the vapouriser and the small passage connecting 
it and the valve chamber to the cylinder. This compression of 
the charge raises its temperature, and the vapouriser being very 
hot, the charge ignites and burns ex <plosively. That is to say, 
the vapour burns at great velocity, using the oxygen of the air 
and causing the instantaneous expansion of the cylinder 
contents. As, however, the outward movement of the piston. is 
arrested by its connection with the engine crank, which it can 
only move slowly in comparison with the rate at which the air 
would expand if free to do so, the air rises in pressure to, say, 

Fic. 1.—DIAGRAM OF HORNSBY-ACKROYD ENGINE. 

200 lb. per square inch, more or less, according to the load on 

the engine and the action of the governor. This pressure acting 

on the piston forces it outward again, giving motion to: the 

crank and fiy-wheel,- which stores up the work done on this 

stroke. From this short description of the operations it will be 

seen that only one out of four strokes of the piston is a working 

stroke, so that each working stroke has to give two revolutions 

to the fly-wheel, which must, therefore, be heavy in order that it 

may store sufficient energy to keep the engine running at its 

proper speed until the working stroke recurs. 

It will, of course, be understood that the vapouriser must be 

heated by extraneous means to enable the engine to be started. 

After it has once been started the heat due to compression of 

the charge and its combustion keeps the vapouriser at the 
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temperature necessary for the ignition of the charge. Means 

are provided for maintaining the proper temperature with a full 

or with light load, although the heat due to combustion may 

vary through a considerable range. Ingenious devices are also 

used by means of which the total capacity of the spaces into 

which the air and vapour have to be compressed may be changed 

to suit the different kinds of oil that may be used. 

The initial heating of the vapouriser is effected by means of 

an oil lamp of the Bunsen burner type, requiring no fan for 

its operation. It takes from 8 to 12 minutes to heat the 

FIG. 2.—HORNSBY-ACKROYD OIL ENGINE (30 H.P). 

vapouriser sufficiently to start the engine with the ordinary 

petroleum oils, such as Royal Daylight, Tea Rose, Water 

White, or the heavier oils, such as Russolene. In a slightly 

modified engine the cheaper Texas oil may be used. The cost 

of the oil as fuel for these and other oil engines may be taken 

aS a secondary consideration, whether with reference to the 

small engines chiefly used for agricultural and estate work or 

for larger sizes. These engines are all of the horizontal cylinder 

type, one of which, as made for using the cheaper crude or 

semi-crude petroleums, is shown by Fig. 2, which is from a 

photograph of a 30 brake -horse-powet engine. From it — 

will be seen the position of the oil pump taking oil frcm the 
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tank in the engine base and forcing it through the spraying jet 

into the vapouriser ; the rocking levers for working the valves 

and actuated by the cams on the half-speed shaft, which also 

works the governor; and the vapouriser enclosed in a partly 

removable cover. This cover and a water jacket round part of 

the vapouriser afford further means of suiting the tempera- 

ture of the vapouriser to the oil in use and the work being 

done. 

' The same type of engine is adapted as a portable engine for 

farm use by mounting it and a jacket water-cooling tank on a 

four-wheel underframe with shafts. The advantages which 

accrue from the use of the portable oil engine are partly derived 

from the low cost of oil fuel, namely, from about $d. to 2d. per 

horse-power hour (or less than this when Texas oil can be 

FIG. 3.—THE RUSTON & PROCTOR SMALL OIL ENGINE. 

obtained and used), partly from its being able to dispense almost 

entirely with water supply and its labour and haulage cost, and 

partly from the stoppage of fuel consumption with stoppage of 

the engine. 

Another typical engine made in the fixed and the portable 

form is the Ruston engine, in which the construction and opera- 

tion of the vapouriser differs essentially from those of the 

engine previously described. The general arrangement of the 

engine may be gathered from Fig. 3, and the important 

features of the vapouriser may be explained by reference to 

Figs. 4 and 5. | 

The engine is of the four-cycle type, the four operations in the 

cylinder being, as already described, effected by two revolutions 

of the crank shaft, and consisting of (1) outstroke sucking in 

charge of air and oil vapour; (2) instroke compressing that 
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charge ; (3) outstroke, ze. working stroke effected by the 

combustion of the charge ; and (4) instroke during which the 

products of combustion of the working stroke are ejected, th, 

the exhaust stroke. 

The oil is not injected as a spray into the vapouriser, but 

dropped at only atmospheric pressure into a passage forming 

part of the vapouriser. The oil is lifted from the tank formed 

in the engine base by avery simple form of pump to a small 

measuring cistern above the engine cylinder. In this is an oil | 

measuring thimble controlled by the governor. The tiny charge 

of oil measured off for each working stroke falls down a small 

pipe, which is seen at fin the diagram, Fig. 5. A small quantity 
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FIGS. 4 AND 5.—VAPOURISER AND CYLINDER OF RUSTON & PROCTOR 
ENGINE. 

of air also enters this pipe with the oil. Fig. 4 is a longitudinal 

section of the engine cylinder with a piston #, combustion 

space o connected to a vapouriser a, 0, c, d, with tortuous 

passages, into which the oil enters at f, and a further small 

supply of air at g. This air, drawn in by the suction action of 

the piston, passes at high speed round the spiral passage d 

formed round the vapouriser block c, carrying with it and 

triturating and vapourising the oil, the vapour and air or 

carburetted air at a temperature of about 400 deg. F. escaping 

from the spiral passage into the lowest passage ¢, past the 

valve &, and by the short passage e into the larger passage 0, 

and thence into the cylinder. Here it mixes with a larger 

supply of air entering at the valve / and fills the cylinder, the 
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valve / being mechanically lifted at the proper time, so that the 

relative periods of admission of air and of carburetted air are 

predetermined. On the return stroke of the piston the charge 

of air and carburetted air are compressed into the combustion 

space o and the passages or chambers @ and 7 of the carburettor, 

and the cycle previously explained is repeated. _ 

_To start the engine the ignition tube 7 is heated by'a lamp 

which is afterwards removed, the heat of the compression and 

combustion of the working charge maintaining the carburettor, 

and especially the tube 7, at a sufficiently high temperature to 

cause the ignition of the vapour at the moment of maximum 

compression. Surrounding the carburettor is a cover # with an 

air valve at the top, by means of which the temperature of the 

carburettor may be varied. When adjusted for working, the 

speed of the engine is controlled by the governor, but the 

strength of the working charge may be varied by varying the 

quantity of air entering the vapouriser. 

To enable the engine to beeasily started by the attendant, an 

exhaust controlling device is employed, which holds the exhaust 

valve mz openat first during the whole compression stroke, so as 

to enable the attendant to get the fly-wheel into motion ; it then 

allows the exhaust valve to close in sufficient time to retain a 

working charge, which is ignited, and afterwards automaticaly 

| allows the exhaust valve to perform its functions normally. 

_ The makers arrange the compression and the period of ignition 

so that even when working at full load the maximum pressure 

is obtained slightly after the commencement of the piston 

stroke, and combustion continues during a sensible part of it. 

The engine consumes from less than three-quarters of a pint 

of Russolene oil per brake horse-power in engines of about 

10 horse-power to under a pint per brake horse-power for 

smaller engines down to 5 horse-power. 

i A further example may be given of that type of engine which 

_ is made to run without external lamp for igniting the working 

| charge after the engine has been started. ‘This is the engine of 

| fixed and of portable forms made by Messrs. Clayton, Shuttle- 

{| worth & Co. It is illustrated sufficiently as to its particular 

| features by Figs.6 and 7. The fixed engine is shown by Fig. 6. 

Fig. 7 is a horizontal section of the engine cylinder with tts 
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water jacket J, piston P, vapouriser V, ignition plug H 5, 

vapour valve A, air valve B, and exhaust valve C. 

The general arrangement differs materially from that of the 

engines previously described. The vapouriser V, Figs. 6 and 7, is 

in general form an annular chamber surmounted by a column E, 

into which oil is fed from the sight feed glass tube O, Fig. 6, by a 

tube T supplied by a little pump D, which is worked by the 

mechanism which works the vapour valve at A, controlled by 

FIG. 6.—CLAYYON & SHUTTLEWORTH OIL ENGINE (12 H.P.) 

the hit-and-miss governor N. When the governor pushes the 

vapour valve to admit oil vapour to the combustion chamber 

the piston P is making its outward stroke and a partial vacuum 

is formed in the vagouriser, air is drawn in the tube E with oil 

let inat O, andat the same time a charge of vapour passes into 

the cylinder at A and thecylinder fills up with air through the 

air valve B.. The latter and the exhaust valve C are worked by 

lower levers N actuated by cams on the end of the shaft kK, 

which runs at half the speed of the crank shaft. When the 

piston returns and compresses the charge, the hot vapouriser and 
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the igniting device S on the inner end of the plug H ignites it at 

the moment of maximum compression, or thereabout. The 

ign ition device S consists of a hollow metallic plug with holes % 

anda cage cap holding strips of asbestos and a central steel 

needle. The needle and the asbestos are kept sufficiently hot by 

the recurrent combustion in the combustion chamber to reach 

the temperature necessary for ignition by the further increment 

resulting from compression. 

Formerly ignition in these engines was effected by an 

ignition tube always kept hot by an exterior lamp. Such a 
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FiG. 7,—SECTIONAL PLAN OF CLAYTON & SHUTTLEWORTH 

OIL ENGINE. 
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tube is, however, now only used for starting purposes, and the 

arrangement of lamp and burners adopted is shown by 

Big. 3. 

In this a tube U, the upper end of which enters the com- 

bustion space as seen at U in Fig. 7, is heated by a row of 

Bunsen burnersona tray B. These burners are supplied with oil 

from an oil vessel W, the upper part of which contains air under 

pressure forced in by the pump with the handle O. The tray B 

being partly filled with petroleum, a piece of cotton waste is 

_ put into it asa wick, the burners heated, the pump worked to 
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force ait into W, so that the oil is under a pressure of about 40 Ib. 

per square inch, and the burners then burn the petroleum with 

a clean flame and heat the tube U. The engine can then be 

started by the ignition of the cylinder charge forced by the com- 

pression into this hot tube. After the engine has run a few 

minutes the pressure in the vessel W may be let off and the 

lamps extinguished. | 

The Britannia Company, of Colchester, is also now making 

an oil engine working without. extraneous means of ignition 

after starting. | : 

CYUNDER 

Fic. 8.—STARTING LAMP OF CLAYTON & SHUTILEWORTH 
OIL ENGINE. 

As representing the type of engine in which the ignition of 

the working charge is effected by a tube heated by a small 

automatically supplied lamp. which also heats the vapouriser, 

that of Messrs. Crossley Bros. may be specially noticed. They 

are made of all sizes, from 1} brake horse-power to 50 horsce- 

power, and in the fixed and portable forms. The cycle of 

operations in the working of the engine is the same as that 

already described, but the vapouriser is kept at a constant 

temperature, so that. the quality of the. oil vapour charge 

remains unaffected by varying load, and the’ total quantity of 

oil used per horse-power is not. prejudicially affected: by using 
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some for the lamp, and the regularity of the running of the 

engine is very marked. The economy and the regularity were 
Mon, 

Eoth shown by the trials of the Royal Agricultural Society in 

1894 and those of portable engines at Cardiff in 1901. The 

high compression pressuré used contributes to: the marked 
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economy obtained. Fig. 9 shows the general form and con- 

struction of the Crossley portable engine as used for all classes 
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FIG. 10.—SECTIONAL ELEVATION OF THE TANGYE ENGINE CYLINDER AND VAPOURISER. 
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of barn and outdoor work, including threshing. When doing 

ordinary variable work no water, or very little, is required, 

except that with which the tank under the engine frame is filled — 

before starting. In any case only a few gallons per day are 
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required. The consumption of oil and the general construction 

of the engine itself are the same as with the fixed engines. For 

driving any machine at high speed, the belt may run on the 

fly-wheel either fore or aft, and slower speed machines from the 

pulley on the other end of the crank shaft. | 

The construction of the Tangye engine is illustrated by 

Fig. 10 as to its cylinder, vapouriser and heating lamp. The 

cycle of operations is the same as that described with reference 

to the other engines, but the construction differs in several 

respects. 7 
From Fig. 10 it will be seen that the air admission valve A 

Fic. 11.—BROWN & MAY’S 3 H.P. OIL ENGINE-SECTION. 

admits the incoming charge of air directly into. the vapouriser 

V, which communicates with the cylinder through a junction 

pipe V'. The oil is admitted above the seat of the valve A, and 

is broken up as it is swept with the air into the vapouriser. 

The air valve is mechanically controlled by the governor, and 

an air cushion piston is fitted on the stem at C to ensure steady 

closing of the valve on its seat. The engine is started by 

heating the vapouriser with the lamp N O supported on the 

pillar P. A small quantity of oil is put into the cup O and 

ignited, thus heating the pipe K carrying the burner nipple N. 

When this is hot oil is gradualiy admitted from the trunk. pipe 

OO 
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Rk, vapourised in the tube and ignited at N. When thus started 

the flame from N heats the vapouriser and maintains the 

necessary temperature of the pipe K. A similar lamp is seen 

at K. L. S for heating the ignition tube T. When the compression 

stroke of the engine takes place, the tube T is filled with some 

of the combustible charge, and when the tube is maintained at 

the proper temperature the mixture in it is ignited at or near 

the moment of maximum compression pressure, and the whole 

charge in vapouriser and combustion chamber is thus ignited. 

When the engine has been working a short time the lamp N. O 

is extinguished and only that for heating the tube T kept in use 

The products of combustion of the starting lamp pass away 

through the chimney G in the upper part of the vapouriser 

hood, and by means of a removable cover G! the temperature 

of the vapouriser may be varied. The valve casing B is con- 

nected to the vapouriser by the screw collar F so as to be easily 

removed from it, and the vapouriser is connected to the cylinder 

by an easily re-made joint at J. These arrangements and the 

covered hole Q are specially made to permit ready access to 

parts in which carbonaceous deposit takes place. 

The Tangye engine is made as a fixed and as a portable 

engine, and the manufacturers are now making modified forms 

of their engines to work with benzoline or alcohol, a type of 

engine which will probably in the future be extensively used 

for agricultural purposes. 

A simple form of engine for the smaller powers is illustrated 

by Figs. 11 and 12 as now being made by Messrs. Brown & 

May, Fig. 11 being a longitudinal section of the engine, and Fig. 

12 anend view. From Fig. 11 it will be seen that the crank A 

is connected in the usual way by the rod B and pin C to the 

piston, in. the ccylinder LL -water -jacketted “at. J, 4 aaa 

vapouriser V is bolted to the end of the cylinder and has at 

N an exhaust valve and at F an automatically opened air valve 

working in the casing RK against the resistance of the spring 

U. At Tis an ignition tube. The oil is supplied from the’ 

tank G through an air regulator at K and stop cock’H, leading 

to an oil supply pipe and governor controlled valve seen at 

A, S, Fig. 12, the governor also controlling by means of the air 

throttle valve at D actuated by the rod R. 
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From Fig. 12 the method of working the exhaust valve by 

the lever © will also be seen. 

The Campbell engine is one of the ignition tube type, and 1s 

widely known in its fixed and portable forms. It is of simple 

construction and is made in various sizes, from 1 h.p. to 100 h.p., 

and also as a portable engine for farm and general purpose 

work. The distinctive features of the engine may be described 

with reference to the vapouriser and ignition devices as shown by 

Figs. 13, 14, and 15. The engine has but two valves, one the air 

FiG. 12——BROWN & MAyY’s OIL ENGINE, 3 H.P.—END VIEW OF 
VAPOURISER, VALVE MOTION, AND GOVERNOR CONNECTION. 

admission valve, which works automatically, and the exhaust 

valve at the back of the cylinder. 

“ihe air admission. valve -A, Figs.13,.14,1s also. the oil- ad- 

mission valve. On the suction stroke of the engine air enters 

at B, and in passing the valve carries with it oil admitted by the 

inlet C into a small annular space D above the valve seat, and 

thence by the small holes E on the valve seat. The oil admitted 

by these holes is swept violently by the air into the chambered 

space surrounding the valve A, Fig. 15, at the top of the vertical 

vapouriser, and in the rushis broken up into spray and vapourised 

OO; O72 
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by contact with the hot walls of the vapouriser, from which it 

passes at F, Fig, 13, into the cylinder by a side passage into the 

combustion chamber, which is of simple form. The oil is 

supplied from a reservoir on the top of the cylinder by a small 

pipe, in which is a finely adjustable supply valve G, Fig. 14. 

From the same supply pipe a branch pipe H carries oil to the 

lamp burner J, which gives a long Bunsen flame. This heats 

the ignition tube K at the bottom of the vapouriser V and 

the vapouriser itself, which is surrounded by a cylindrical wind 

MANIK ER, 
ANRRRNN Sey aN\{h 

FIGS. 13, 14, 15.—THE CAMPBELL OIL ENGINE.—VAPOURISER AND 
IGNITION APPARATUS. 

guard L. The lamp, Fig. 14, is of the vapouriser wickless type, 

the oil to which is controlled by the valve M, from which it 

passes the air vessel N to a vapourising bulb P, and escapes. 

and burns at the jet J. The flame impinges upon the bulb P, 

surrounded by a small conical funnel Q, shown by dotted lines, 

which gives to the flame a columnar form, causing it to con- 

centrate on the ignition tube K and the lower part of the 

vapouriser. The lamp is started by lighting a small quantity of 

oil allowed to flow from the jet on to a wrapping of asbestos yarn 

on the jet pipe. All delicate governing of the oil or oil vapour 
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is avoided in this engine by governing by holding the exhaust 

valve open. When the engine exceeds its proper speed the 

governor interposes a block between the end of the exhaust 

valve lever and a stop, so that the valve cannot return to its 

seat. The suction stroke of the piston finds it easier to fill the 

| cylinder with the products of the last working stroke than to 

f open the air valve against the resistance of its spring. No fresh 

working charge, therefore, enters the cylinder until the fall in 

speed causes the governor to raise the interposing block. 

Fig. 16 represents one of the Campbell portable engines. 

Fic. 16.—THE CAMPBELL PORTABLE OIL ENGINE. 

An interesting and economical engine is that made by Messrs. 

| Blackstone & Co. It presents a combination of the automatic 

ignition and ignition tube systems, and is made in the fixed and 

portable forms. The vapouriser is of simple form, oil being 

supplied to it by a small pump, actuated by a vapour valve lever 

controlled by a governor, which is of disc form and differs from 

| that on any other oil engine. 

Fig. 17 illustrates the special features of this engine. | It is 

an outline view of the cylinder end, with the vapouriser and 

valve box in section. ‘The engine works on the same cycle as. 

| those previously described, In Fig. 16, a is the ignition tube,,; 

which is in the form of an inverted bottle with the neck screwed. 

into a passage which admits combustible mixture into it. The 
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larger part of the bottle is filled with asbestos. Surrounding 

this ignition tube are two tubes or concentric walls forming two 

annular chambers cand d@. The air required by the engine and 

drawn into the cylinder on the suction stroke of the piston, 

enters the outer chamber d@, where it is warmed. It then passes 

through holes @' in the upper part of the inner tube wall, and 

Fic. 17.—THE BLACKSTONE OIL ENGINE.—DIAGRAM END VIEW. 

thence into the annular space surrounding the igniter. At the 

same time the charge of oil required for the next working stroke 

is sent by the pump into the nipple e, just above the top of the 

hot igniter. The oil is thus met by and carried and broken up 

into spray by the warmed and thirsty air, and then completely. 

vapourised in its further passage down by the igniter exterior 

to the passage f, the vapour valve g, arid thence into the 

cylinder at 4%. | 
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On the compression stroke a portion of the charge is forced 

through the little passage covered by. the valve 4, past the 

valve # and into the igniter, which is, as before stated, filled 

with asbestos in a containing cage 4, by which it is ignited. 

When running with a load the point of ignition (although this, 

as twill be seen, is automatic), is controlled by the valve 4, 

which is called a timing valve. This timing valve, as well 

as the vapour valve g, is actuated by the same shaft and 

governor-controlled cams, and is on the same side as the 

vapour valve, though for convenience is shown in Fig. 16 on 

the opposite side. 

For heating the ignition tube for starting, the outer tube wall 

is turned half round so as to bring the pert z at which the air 

normally enters on its way to the engine, opposite a similar 

port in the inner tube wall, thus forming a direct passage from 

the outside to the ignition tube. Into this passage is directed 

the flame of a Bunsen heating lamp, so that the neck of the 

igniter is raised to.a sufficient temperature to fire. a working 

charge in the cylinder. From this time the asbestos gradually 

becomes incandescent, and retains sufficient heat without the 

outside lamp to ignite the working charge at the period of 

maximum compression, or thereabouts, as controlled by the 

operation of the vapour valve g and timing valve /%. The 

products of combustion of the heating lamp escape through 

holes 7, and when the lamp is removed the outer tube wall is 

turned round to the position shown. 

The engine is also fitted with a self-contained starting 

apparatus ; a cylinder # is placed inside the foundation tank 

of the engine. At /is a valve opening communication between 

the vessel K and the engine cylinder. When the engine is at 

work, the valve m being opened and the valve / acting as a back 

pressure or check valve, a part of the exploded charge can 

pass into the vessel K, and in this way the vessel may be filled 

with a gaseous but inert mixture to a pressure of 250 lb. per 

square inch. When a sufficient pressure is shown by the 

pressure gauge the valve m is closed, and no more of the 

| exploded working charge passes into the vessel. For starting 

BH’ the engine it is only necessary, after putting the crank a little 

above the centre line, to open the check valve quickly by the 
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hand-lever , when the gaseous pressure from the vessel K 

acting on the piston starts the engine. 

Messrs. Drake & Fletcher are the makers of an oil engine 

for fixed and portable work which in its main features is very 

much like that of the engine formerly known as the “ Trusty ” 

engine, and somewhat similar to that of Messrs. Clayton & 

Shuttleworth, but Messrs. Drake & Fletcher prefer to use a 

continuously acting lamp flame for heating the ignition tube, 

and adventitiously the vapouriser, in order to secure controllable 

period of ignition with suitable high compression pressure. 

They are also making a vertical type of engine enclosed and 

provided with seats and steering arrangement as an agricultural 

locomotive for the general purposes of barn and field work. 

Messrs. J. & F. Howard are also making both fixed and portable 

oil engines with commendably simple and easily accessible form 

of vapouriser, in which a continuous heating flame is used for it 

and the ignition tube. Easy access to the vapouriser and port 

Spaces, and even the combustion chamber, is of importance 

in most engines. 

-Messrs. Nayler & Co. are among those whose engines were 

entered in the last competitive trials of portable oil engines by 

the Royal Agricultural Society, and although not so successful 

at the trials as some of the other makers, they presented a 

simple, well-made engine of the lamp-heated, ignition tube and 

vapouriser class. 

The: * Gardner” engines, in'-their various sizes: and forme 

horizontal and vertical, are made for using petroleum oils of the 

usual densities, and also the lighter oils or petroleum spirits and 

benzoline, and for alcohol. ‘Their engines are of the separately 

heated ignition tube type, and are of good design and workman- 

ship. The oil supply is measured and controlled by the governor, 

and, like Messrs. Crossley and some others, Messrs. Gardner 

& Sons find the separately heated ignition tube desirable for 

securing the best working conditions. 

“Kynoch, Limited,” are the makers of what was formerly 

known as the “ Forward” oil engine, now made with some modi- 

fications both as fixed and portable engines, and fitted with a 

simple form of starter, based on the principle adopted in some 

well-known forms of simple gas engine starters. The engine is 
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of the automatic ignition type, but provided with an ignition 

tube heated by an external lamp, which at the same time heats 

the separate combustion chamber. After starting the lamp is 

extinguished. In principle the engine is similar to that of 

several of those already described, but in detail it differs in 

important respects. No oil pump is used, the oil being sucked 

up as required on the suction stroke of the piston, the quantity 

varying automatically with the governor control of the vapour 

valve between the vapouriser and the combustion chamber. The 

vapouriser is of the vertical baffled path type, separated from 

the cylinder by a neck carrying the air inlet valve, the position 

and cooling effect of which are adopted as the means of pre- 

venting the pre-ignitions otherwise likely to occur, especially 

with a sufficiently high compression for economical working. 

Fig. 18 is from a photograph of the “Kynoch” portable engine, 

which is well made and of several sizes. Trials made at the 

works of the makers of one of these engines of 7 b.h.p. are said 

to have shown a consumption of only 0°675 lb. of oil, viz., 

Russolene, per b.h.p., although the mechanical efficiency was only 

ZO PE Cent, 

Among other makers of engines of the automatic ignition 

class are Messrs. Edward Humphreys & Co., in whose engine, the 

“ Atlas,” a pump is employed to force the oil into a spray box, 

the quantity of oil injected being controlled by a governor. 

The spray is received in the combustion space near the air 

admission valve, and on maximum compression is fired by an 

internal ignition tube, the temperature of which is maintained 

by the heat from combustion absorbed by a cast iron inwardly 

projecting hat, forming part of the combustion chamber and 

carrying the tube. | 
The Newton Electrical Works Company, Taunton, and Messrs 

Petter & Sons, Yeovil, are also makers of engines of the smaller 

sizes in this class. : 

An engine differing in construction from any of those described, 

and which has the merit of being economical on half load, is the 

Robey-Saurer engine mace by Robey & Co. It is of the exterior 

vapouriser, ignition tube and heating Jamp type, and is easily 

accessible in all its parts. The vapouriser is of simple form, the 

oil is supplied to it by a small governor-controlled pump, and a 
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vapour valve is placed between ‘vapouriser and combustion 

chamber. The engine is made in various sizes to 50 h.p. 

' Several of the engines herein described will work with some 

crude oils,and many with the heavier oils, such as Russolene, but 

those using the former require to be very frequently opened up 

and cleaned out. -Ordinary oils, such as Water White, Tea 

Rose, and Royal Daylight, are preferred. 

Comparatively recently, oil engines of quite a different class 

to those hereinbefore described have attracted a good deal of 

FiG. 18.—THE KYNOCH-FORWARD PORTABLE OIL ENGINE, (7 H.P.) 

attention in their application to agricultural purposes, viz., 

engines worked with petroleum spirit, and similar in construc- 

tion to those used on some motor carriages or waggons. Messrs. 

Ransomes & Sims have for some time been making lawn 

mowers operated by a Simms light high-speed petrol engine, 

and recently similar motors have been applied to reaping 

machines for operating not only the knife bar and delivery and 

tying mechanism, but for propelling the machine, guided by one 

horse. One machine so arranged was exhibited at the last 

Royal Show at Park Royal by Walter A. Wood. A further 

application of these motors has been made by the “ Ivel Agri- 
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| cultural Motors, Ltd.,’ in the form of a light tractor capable of 

hauling a light scarifier or a double-furrew plough, a sheaf- 

binding reaper, or driving a threshing machine. 

Mr. John Scott, of Edinburgh, has also applied petrol motors 

to cultivators and drills. 

Sufficient experience has not, however, been yet obtained to 

make it possible to speak positively of the economic value of 

the oil engine or spirit motor for field work. Experience in the 

past with steam engines for field tractor purposes does not 

necessarily apply to the oil motor tractor and new conditions, 

and modes of working that may commend themselves. The 

failure of the steam engine is not necessarily indicative. It 

may, be leven yet.that the oil engine..of; say, 15. b.h.p., may. 

perform, by the simple haulage of gang ploughs, that which 

the steam tractor failed to do; or may again open the way 

to the co-operation of two or more farmers of a district for 

the employment of the windlass and self-moving anchor and. 

light ploughs—light as compared with the six-furrow ploughs of 

the steam system. The oil engine with electric ignition may 

pave the way for doing other field work by motor, but even at 

this day this is a matter for experiment, and if some of the well- 

to-do estate owners who can afford to experiment would do 

en ee eee a ee 

this, as others have developed the motor carriage by buying 

high-price cars, they would be doing something of interest to 

rege > eso pangs 

themselves and of value to everyone. 

They may feel encouraged by that which has already been 

done by the Ivel and by the Drake & Fletcher motor, the 

_ former of which was last month awarded a gold medal by the 

Upton-by-Chester Ploughing Association for work done during 

a competition, an award which confirms the opinion formed by 

other associations and observers, including the North Kent 

Agricultural Association. 

| The Ivel tractor weighs only about 28 cwt. It is an outcome 

{ of the motor car, and is fitted with a petroleum spirit motor of 

| about 14 h.p. It is driven and steered by one man, and, when 

: ploughing, one man is required on the plough. At Upton-by- 

Chester its speed was about three miles per hour with a double 

furrow plough working six inches deep. If the performances 

in ploughing can be repeated on heavy land in bad condition at 

CREE SSIS MS 
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cost for fuel and labour similar to the cost hitherto on medium 

land, the tractor for ploughing will soon come to the front if the 

cost of higher skilled labour has been taken into account, and 

provided the cost of depreciation, maintenance, and renewals 

are not found too high. It is a subject for a prize com- 

petition under the auspices of the Royal Agricultural Society. 

For other than field purposes, however, the experimental 

stage has long since been passed, but care must be exercised in 

the selection of an engine for a given purpose, and it must be 

properly proportioned to the work to be done. It is always well 

to have enough power, but oil engines are generally much less 

economical on three-quarter or half load than on full load, so 

that it is desirable that the engine should be properly pro- 

portioned to the work, and this should be properly ascertained 

and not guessed at. 

Under the head of agricultural purposes I have included dairy 

purposes, so far as the consideration of power requirements are 

concerned, and, in conclusion, it may be said that for nearly all 

these purposes the oil engine offers many advantages as com- 

pared with steam engines of small sizes and for variable work. 

Whenever the farmer or dairy owner requires power for machine- 

driving purposes, especially when wanted irregularly though 

frequently, or when wanted only a few hours per day, the oil 

engine is the most suitable motor. Its superiority results from 

several causes other than economy per horse-power while 

running, and although I have not thought it necessary to give 

figures as to oil consumption, except generally, and have 

personally tested only a few of the engines named, I am satisfied 

as to the economical working of several of them. The supe- 

riority, in brief, is based on readiness and convenience, and this 

superiority will hold good even where occasional work has 

hitherto been done by horse gears. 

- These remarks will not, however, apply in many cases with 

regard to threshing on the English system or where the farmer 

does not own the threshing machine. This is more cheaply 

done on the hire system, as at present, but where fixed barn 

threshing is done the oil engine will come in. 

\W. Wory BEAUMONT, M.Inst.C.E. 
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Wie EDS AND THETRs"SUPPRESSION: 

Any plant growing where it is not wanted is a weed. 

It matters not if the plant in question is a useful one; so long 

as it is out of its place or occupying ground which is intended 

for the growth of another crop, the plant for the time being 

must be classed asa weed. According to this definition wheat, 

potato, or rape plants among other crops are weeds. 

The term, however, is associated usually with plants such as 

thistles, couch or charlock, which are not cultivated intentionally, 

and against which a good farmer wages a relentless war. 

It is) not- needful to point out in defail. the. many ,ways 

in which weeds interfere with profitable husbandry. The most 

serious objection to them can be stated in a few words. In the 

first place, they absorb manures and water from the soil which 

would otherwise go to nourish and increase the yield of the crop 

among which they grow. And, secondly, they crowd the crop, 

-and screen it from getting an adequate amount of light for 

sturdy development and proper assimilation of the soil and air 

constituents, which is so essential for healthy growth. This 

screening effect, of course, is most damaging to the early life of 

seedlings, and is especially injurious in the case of crops of 

slow growth and those with small delicate leaves. ‘The necessity 

for a clean seed-bed for lucerne and carrots, for example, 

is commonly understood, even if the practice is not always 

carried out. 

Every farmer recognises that it is not possible to obtain the 

best returns from his land when weeds are allowed to grow 

unchecked. Few, however, have any definite idea of the 

diminution of yield brought about by these robbers of food, 

water, light and air.- Last season I had many opportunities of 

examining the differences of yield on land which had been hoed 
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more than once, and portions of the same field on which hoeing 

had been stopped by continued rains. ‘The results were very 

striking ; in many cases the moderately weeded areas carried 

from 40 to 50 per cent. more crop than those on which the weeds 

were unchecked. 

Many weeds, such as bindweed and cleavers, pull down cereals 

or assist in their downfall, and render harvesting difficult and 

€xX pensive. 

Others harbour or favour the development of insect pests, 

as charlock does the turnip “ fly” ; or act as temporary hosts for 

rusts, mildews and other parasitic fungi which subsequently 

spread to cultivated crops. 

Moreover, the pecuniary value of samples of cereals is reduced 

by the presence of cockle, garlic, cleavers and vetches, and 

similar reduction in market value of hay and other farm produce 

is brought about by certain weeds or their seeds. 

Several weeds taint the milk of cows which have fed upon them, 

and some are poisonous to stock, perhaps the most objectionable 

in this respect being meadow saffron and water hemlock. 

Before we can hope to deal intelligently with the suppression 

of weeds it is essential, among other things, that we should have 

a clear conception of the way in which weeds obtain access to 

the farm and the methods by which they are spread among 

cultivated crops. 

The manner in which the seeds of plants are distributed is 

very varied. The commonest natural process to which the 

farmer should pay most attention is the distribution effected by 

means of the wind. ‘The seeds of some of the commonest weeds 

are, like those of the poppy, so small and light that they are 

readily blown away from the parent plant. In other cases, 

such as the thistles, groundsel, dock, and many sorts of inferior 

grasses, the seeds have special parachute-like apparatus, or 

other arrangement, of fluffy hairs and flattened wing-like pro- 

jections, by which they are rendered buoyant, and easily carried 

about in a light breeze. : 

In addition to these natural methods of distribution, weeds 

are, very frequently, more or less directly sown over the land 

or brought on to the farm in inferior hay, or in farmyard manure 

and stable dung. Screenings from threshing machines sweepings 
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of barns and hay lofts, refuse from impure samples of oats, and 

similar rubbish containing the seeds of weeds, often find their way 

in the ordinary course of things’ to the manure heap, or*’are 

deliberately thrown there in the belief that any seed which may 

be present will be destroyed by the heat of fermentation and 

other chemical changes going on inthe heap. A great many seeds, 

however, are not injured by such treatment ; in some instances 

the seeds germinate better after being subjected to the processes 

going on in a manure heap, or after passing through the stomach 

of an animal. 

The use of impure samples of seed is another very potent means 

of introducing weeds toa farm. Jor example, the presence of 

even I per cent. of dock seed in a sample of red clover means 

ten dock plants per square yard all over the field wherever such a 

sample is sown at the ordinary rate for leys, and yet the farmer 

not infrequently yields to the temptation of purchasing im- 

perfectly cleaned seed solely on account of its low price. 

It is probably no exaggeration to say that for every farmer 

who ‘persistently buys only the best samples he can obtain, 

there are ten who would purchase samples at 3d. or 4d. per pound 

less with all their faults, when it would in some cases have been 

false economy to use such seed even if it were a gift. 

The amount of imperfectly cleaned seed on the market, 

especially after unfavourable seasons such as we have just 

experienced, is much greater than is generally imagined, and it 

would well repay the farmer who is anxious to avoid unnecessary 

labour, expense and worry, to pay closer attention, and give 

more thought to this side of the weed question than has hitherto 

been the case. 

Having obtained some insight into the manner in which weeds 

are spread, it is possible to devise some general principles upon 

which their suppression must be based. It is, however, needful 

to emphasise the fact that, whatever methods are proposed, 

they are little or no use unless faithfully carried out. Good 

recommendations are valueless unless they are acted upon, and 

more than ever is it essential that prompt and vigorous measures 

should be adopted now that labour has become scarce in many 

districts. Systematic well-timed effort is ten times more efficient 

than haphazard and occasional attempts, and the outlay is more 
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than repaid by improved yield of crop and enhanced quality of 

the produce. | 

1. The first and most obvious mode of suppressing weeds is to 

prevent their seeding. When it is recognised that an ordinary 

charlock plant produces more than 1,000, and a moderate-sized 

poppy at least 10,000 or 15,c00 seeds, the force of the adage 

that “ one year’s seeding is seven years’ weeding” is obvious, 

and to allow the production and distribution of these seeds is to 

court trouble. ) 

The mischief is greater than it appears at first sight, for 

many weeds are remarkable in producing seeds which do not 

germinate uniformly. Some of these may remain in the soil 

for one or more seasons without germinating and come up 

subsequently at very inconvenient times. To be really efficient 

the prevention of seeding must extend to the weeds growing 

in hedgerows, on roadsides and waste places near at hand, as 

well as to those on the cultivated portions of the farm. 

Not only must we prevent the seeds of weeds from being 

sown naturally, it 1s equally necessary to avoid sowing them in 

samples of grass seeds, clover, and cereals. And at the same 

time we must be careful about the disposal of screenings, 

sweepings of barns and haylofts, and other rubbish likely to 

contain “thems, “suchy ajefuse. 1s Sbest bunt) om -ateamyemraies 

disposed of in such manner that it will not find its way to 

the manure heap and finally to the land. 

In cases where manure is suspected of containing living 

weed ‘seeds, it is the lesser of two evils to apply it to pastures 

and meadow rather than to arable land. 

2. On foul land where the seeds of weeds are abundant; 

deep ploughing so as to bury the rubbish is sometimes 

practised with a certain amount of success. Many seeds rot 

when buried deeply ; others, however, remain dormant without 

losing their vitality, and may be subsequently brought to the 

surface, where they grow and cause mischief. Burial in this 

manner is therefore generally inadvisable, as it only delays 

the worst troubles and does not get rid of them altogether. 

Shallow cultivation and the preparation of a good tilth, so as 

to encourage germination of the seeds, is. a better plan, for, 

as soon as the seeds have sprouted the young plants can be; 
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destroyed by further stirring of the soil. Repeated thorough 

cultivation of this kind, taking care to keep the seeds near 

the surface, will clear the ground of many troublesome annual 

and biennial weeds, such as poppy, charlock and some species 

of thistle. 

3. To destroy perennials, such as couch, bindwecd, and 

creeping thistle needs careful and well-directed effort. These 

plants are propagated by bits of underground runners with 

buds upon them, and it is easily possible by irregular and 

partial cultivation to break up the runners and spread the 

pieces all through the soil, thus making matters worse than 

before. 

Shallow ploughing, followed by thorough harrowing and sub- 

sequent collection of the weeds with cultivators or harrows 

when the soil is in the right friable condition, is an excellent 

practice where such perennials are concerned. Or the weeds 

may be brought to the surface and left to the drying effects of 

wind and sun. 

| 4. Total removal of weeds is the most efficient means of 

destroying them. This may be accomplished by hand pulling, 

digging with fork or spade, or collecting by means of the harrow 

after being loosened with the plough and other implements. 

Some of these methods are expensive, and are only adopted in 

special cases where other plans are inapplicable. In every 

case where weeds have been collected by hand care should be 

taken to destroy them effectually ; the practice of throwing 

} \ 

_ them on one side, into ditches or under hedges, is a reprehensible 

one, for docks and thistles so treated are sometimes able to 

perfect their flowers and seed. 

5. All weeds whatsoever can be destroyed by judicious cutting 

with spade, hoe, or scythe. Reckless and ill-timed cutting may 

3 

( 

be, however, a potent means of encouraging what we desire to 

suppress. 

Many weeds when cut near the ground send up several stems 

‘from buds on the rootstock, and this is especially the case 

among perennials, such as nettles, thistles, docks, bindweed and 

| other common weeds. These secondary shoots are produced 

at the expense of food stored below ground in the previous 

season of growth, and their growth is therefore exhausting or 
i 

| 
! 

| Bok 
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weakening to the plant asa whole. If when these shoots are 

produced they are cut off immediately, permanent loss or 

damage is done to the plant, and repetitions of the process are 

certain to end in total destruction, no matter what the weed 

may be. 

To be successful, it is necessary that the cutting should take 

place early in the season and throughout the summer, as often as 

the new shoots are produced. If, after the first cutting, the 

new shoots are allowed to grow and remain for some time, say 

till late summer, the work is useless, for during the summer 

the manufacture of food is carried on by the new shoots, and 

the material made is stored below ground for use in the fol- 

lowing season. ‘To cut off the part above ground after such 

storage has taken place is too late and is obviously a futile 

process. 

Much attention should be given to the principle underlying 

this method of destroying weeds, for conflicting statements are 

very frequently made in regard to the efficacy of cutting 

weeds with scythe or sickle. The success or failure depends 

upon the time at which the work is carried out and repetition 

at correct intervals. It may be taken as an axiom that so far 

as the destruction of perennials is concerned, cutting once, 

whether early or late, is valueless. Cut early, and follow it up 

as often as possible, is the correct plan. This carried on for 

a couple of seasons will effectually destroy practically all 

weeds. 

Some plants can be destroyed by once cutting with hoe or 

spud if the real root is severed, for the portions of the root left 

in the ground have no power of forming new leafy shoots. A 

carrot, for example, when cut through the root does not sprout 

again. There are a few plants, however, such as docks and 

dandelion, which are able to produce buds and stems from 

their true roots,so that total removal of the whole plant is 

necessary with these, or repeated cutting in the manner first 

described. 

6. A number of weeds, such as rushes, sedges, and: horsetails, 

are indicative of acid or sour conditions of the soil, which can 

only be remedied completely by draining. Where this is not 

possible, the next best thing to be done is to look carefully 
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after the proper cleaning out of ditches and watercourses, so 

that the free draining off of water is not impeded. 

7. Very considerable changes in the character of the herbage 

on pastures, and of the weeds on arable land can be induced by 

the application of certain manures, artificial fertilisers, salt, lime, 

and other materials. 

Nitrogenous manures stimulate the growth of grasses which 

tend to choke out buttercups, cowslips, and many other weeds 

or less useful plants. The sour condition of the surface soil 

can be partially remedied by a good dressing of lime or chalk, 

and lime is more or less a specific against sorrel, corn marigold, 

and a few other weeds. The herbage of most pastures on stiff 

clay land is very greatly improved by 5 to 8 cwt. of basic 

slag per acre. 

In fact, the application of any kind of manure makes some 

change in the herbage; certain plants being encouraged and 

others checked. by it. Careful observations and records of 

these changes are much needed. 

8. Close feeding with sheep will often keep in check certain 

plants, such as yarrow and ragwort, and prevent them from 

seeding and spreading over wider areas. : 

9. Lastly, certain chemical substances, especially the sul- 

phates of copper and iron, have been found useful in destroying. 

weeds: “A 3 per cent. solution: of: copper sulphate, at the rate 

of 50 gallons per acre, sprayed on charlock when it is young 

kills or very materially damages the weed without affecting 

the cereal crops, wheat, barley, or oats. It is, of course, useless 

for destroying charlock among turnips, for it damages the 

latter as easily as the charlock. 

The destruction or suppression of weeds, from the above ' 

brief account, is seen to be a complicated and many-sided 

question, which needs much thought and well-directed effort 

if success is to be ensured. To a certain extent individual 

species of weeds sometimes require particular treatment, yet“ 

it is certain that the general practices described will have very 

beneficial effects if faithfully: carried out with energy'and an~ 

unsparing hand. pedo: : aoe SPO OS IN 

| JOUN ‘PERCIVAL, 
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BEE-KEEPING FOR SMALE FARMERS: 

At a time when the term “ Agricultural depression” is 

familiar to everyone, it will perhaps strike thinking men 

possessing knowledge of the subject as curious that the class 

of agriculturist known as the small farmer has never had his 

attention seriously directed to the advantages of bee-keeping 

as a means of adding to hisincome. Our own impression is that 

if the possibilities of what can be done with a few hives of bees 

are stated reasonably, in plain terms, without any exaggeration, 

and proved by facts and figures, we shall have not a few small 

farmers who include bee-keeping in their ordinary work, and 

find it the most profitable branch of the farm. 

But, in marshalling our facts, we must begin by stating two 

indispensable conditions, failing which success is impossible. 

These are :—First, a suitable location ; and, second, some natural 

aptitude for bee-management on the part of the farmer himself. 

Regarding our first proposition, the adage about “taking 
b) coals to Newcastle” may be reversed by saying “it is no use 

-starting to keep bees with the view of profit in a district where 
” 

no bee-forage is grown.” Not only so, but the guality of honey 

yielded by the nectar of the flowers from which the main supply 

as harvested is an important factor in the question. In other 

words, there are many counties and districts in this country 

where, in an ordinary season, the honey is of such excellence as 

to bring the highest price of the year; while in other parts, 

though a plentiful yield is secured, the produce is so inferior in 

quality as to be hardly saleable for table use. 

It must also be borne in mind that the main honey crop is 

cathered from fields, fruit orchards, and heather hills ; all other 

sources of supply, including flowers grown in gardens, are merely 

subsidiary to the above, and need not be taken into account 

at all by the bee-farmer. To define clearly the good bee-forage 
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of this country, we may say it includes, in field crops, white 

clover, sainfoin, alsike, trefoil, lucerne, white mustard, vetches 

and buckwheat ; their respective values being taken in the order 

given. The orchard or fruit crops comprise raspberry, goose- 

berry, currant, plum, cherry, apple, pear, &c. To these may be 

added that from the heather, which forms a valuable adjunct to 

the bee-farmer’s summer crop, as affording a second harvest of 

first-class honey to those within reach of moors and hills 

covered with the common ling (Arzca vulgaris) or the bell- 

heather (4. cznerea). Vime trees—where grown in good 

numbers—and hawthorn are also helpful in some seasons as 

yielding honey very abundantly. 

The second condition is no less important than the first, viz., 

a natural aptitude for bee-work. Some men are totally unfitted 

by nature and temperament for bee-keeping, and for such it is 

mere waste of time trying to learn. The good bee-man is 

somewhat akin to the bees themselves, in being cleanly and 

orderly. He must also be quiet and gentle when manipulating 

hives, as anything like rough handling is soon resented by 

the bees ; while the man whose habit is to “bang things about” 

—to use a homely phrase—will soon find out his mistake, and 

this is the one to whom the above deprecatory remarks apply. 

On the other hand, if our small farmer possesses in any degree 

the necessary natural aptitude, he will have no difficulty in 

mastering the few essentials required to make a successful bee- 

keeper. But he must begin aright by acquiring some ele- 

mentary knowledge of the natural history of the honey-bee, 

in order to arrive at the “why and wherefore” of the “hap- 

penings ” which occur in the various stages of bee-life. He 

must learn the difference in value between strong colonies and 

weak ones, and the number of bees (approximately) required to 

make up the former, together with the conditions implied in 

what is termed “a prosperous brood-nest.” Then, and closely 

connected with the latter, comes the supreme importance of 

having his stocks headed by young, vigorous, and_ prolific 

queens, because the queen—or mother-bee—alone lays the eggs 

from which the whole population of the hive is produced and 

maintained. These details, together with a few. particulars. 

connected with the several phases of bee-life (from egg to 
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perfect insect), and the time occupied in each stage, can .be 

eacquired by any intelligent man who devotes an’ hour’s reading 

to. the subject. Roughly speaking, the metamorphosis of the 

- worker-bee may be stated in a few words, as follows :—The egg 

“Hatches in three days ; the larva is then nursed and fed for about 

ofive days, when feeding ceases, and the cell containing the larva 

“or grub (now in the nymph stage) is sealed or capped over, and 

‘it remains so till the twenty-first day, when it emerges a perfect 

bee. Drones mature in twenty-four, and queens in from 

‘fourteen to seventeen days. The duration of the worker-bee’s 

‘life is measured less by length of days than by the amount of 

labour done. In the busy gathering time of summer the insect 

is worn out and dies after about six weeks of toil ; but bees born 

in autumn, after the gathering season is over, will live more than 

as many months. In fact they form the field-foragers in early 

spring of the following year. 

In closing this part of the subject, and prior to dealing arr 

the practical work of an apiary, it must be understood that a 

good text-book on bee-keeping is indispensable. The scientific 

‘side of apiculture, though full of interest to those whose taste 

‘or inclination lies that way, may be put aside, except so far as 

acquiring a brief but sufficient knowledge of the few diseases 

‘bees are subject to. The most suitable work for the purpose 

wwe know of-is The Bretesh Bce-Keepers’ Guide Book, by T. W. 

Cowan. This little manual, costing Is. 6d., contains everything 

the bee-keeper requires to know. Itis written in simple concise 

Janguage, with no superfluous verbiage, and illustrated with 

numerous engravings explanatory of the text, so that its 

teachings can be understood and carried out by anyone 

possessing ordinary intelligence. | 

Pre-supposing, then, that the “conditions” already named as 

‘being “indispensable ” are favourable, that the few hours of pre- 

liminary reading prescribed have been gone through, and that 

our farmer friend has resolved upon making a start with bees, a 

suitable part of his little farmstead must be selected whereon 

to locate the hives. it should be as far away from public 

highways as possible, and, if convenient, in a quiet place, 

sheltered from high winds, where the bees are not likely to be 

interfered with by men or animals. The hives must be securely 



BEE-KEEPING FOR SMALL FARMERS, 471 

fenced off, if situate on land where cattle are accustomed to 

feed. They should also be not so far.away as to prevent.those 

engaged about the dwelling-house from seeing when swarms 

are in the air. Ifthe hives can be so placed as to afford a free 

bee-flight towards the open country, while the bee-keeper has 

room to work at the side or in rear of them without interfering 

with the flight of the bees, it is mutually advantageous to them 

and to the bee-keeper. 

One of the most reliable arguments in favour of combining 

apiculture with small farming lies in the fact that the bee-keeper 

can time his work so as not to interfere unduly with the 

attention needed for harvesting his ordinary agricultural 

. produce. Moreover, much valuable help can be rendered by a 

_farmer’s wife who is so disposed, and many instances are 

recorded in which women make most successful bee-keepers, 

when helped by their husbands in the merely mechanical labour 

of hive-making and such manual work as is suitable for men only. 

Another item for serious thought is the outlay involved in 

providing the necessary appliances and stock required for the 

work of a small apiary. Certain of these things must, perforce, 

be purchased; among them, in addition to hives, we may include 

sections, frames, comb-foundation, honey-extractor, bee-smoker, 

super-clearers, and possibly a few syrup-feeders. But the main 

point is whether or not our small farmer possesses sufficient 

mechanical skill, combined with the needful inclination, to 

make his own hives during the long winter evenings when out- 

door work is out of the question. That many men—gardeners, 

artisans, and others who can handle joiners’ tools fairly well—do 

this is certain, and if we may include among them the farmer who 

starts with bees, the initial outlay will be of course considerably 

reduced. But he must always bear in mind the importance of 

accuracy in measurements, seeing that it is absolutely essential 

for efficiency in working that roofs, lifts, floor-boards, surplus 

chambers, and all the various loose parts of hives be inter- 

changeable with each other. 

It is certain, however, that many will, for some reason, She 

be unable to make their hives or prefer to purchase, and to 

these we say, do not on any account be persuaded to adopt.a 
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hive that is not ‘made to take the “standard” frame of the 

British Bee-Keepers’ Association. In urging this precautton 

we refer only to the internal dimensions of the hive’s brood- 

chamber or body-box, and to the outszde measure of the frame. 

Thickness of top-bar and width or strength of side and bottom 

bars are of less moment and may be left to individual preference, 

but the outside measure of the frame must be 14 in. long by 

83 in. deep. Before deciding on the “type” of hive to be used, 

a personal visit to a hive-maker of repute—or preferably to a 

Bee and Honey Show, where there is a large and keen com- 

petition among leading bee-appliance makers whose goods are 

on. view—will be very useful. Then, after a choice is made, a 

few hives (only a few) may be ordered in the flat, ready for 

nailing up at home. Such a hive would, of course, not include 

surplus chambers, but would simply consist of stand, floor-board, 

body-box (fitted with ten or eleven frames), quilts, lift, and 

-roof, and may be had in the flat at prices varying from about 

6s. or 7s. upwards. | 

On the other hand, the man who decides to make his own hives 

should select the one he prefers, and purchase it from a good 

maker as a pattern from which to work. This will be found 

true econoiny, as enabling him to choose the best kind of wood 

for the purpose, and reducing the cost to that of material only, 

except for frames, which must be machine-made for accuracy, 

and which may be purchased in the flat, dovetailed, and ready 

for putting together, at less than one penny each. | 

Some bee-keepers, to whom the saving of cash means much, 

have constructed strong, useful hives—good enough for all 

practical purposes—from such unpromising materials as used 

boxes, which latter cost only a few pence each. 

An instance of this is recorded in the Lretish Bee Journal of 

April 30th last year, where we find described in full detail, 

with working measurements of each part, a complete frame-hive 

(except for the surplus-chambers, in which honey is stored for 

removal when full). It comprises stand, floor-board, outer-case, 

body-tox (or brood-chamber), 22/7, and roof. These various parts 

were made from (1) an egg box, (2) a lobster: box, and (3) a 

“Quaker oats” box, the three boxes costing 1s. 1d: It would 

take up too much space to print the full particulars of construc- 
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tion and give measurements, but anyone interested may obtain 

the Lee Journal, referred to, from the office, 10, Buckingham 

Street, Strand, for three halfpence, post free. 

Another important question for the farmer is how to prepare 

his bee-produce for market. We say this because the value of 

a good crop of honey is raised or lowered very considerably by 

the way in which it has been prepared for sale. In considering 

‘this point it must be remembered that home-produced honey has 

to compete with the foreign article put up by the skilled packers 

of the edible goods which make up the attractive displays seen 

in tradesmen’s windows. The honey prepared for market by 

the farmer’s wife of twenty years ago would make a sorry show 

nowadays. The most luscious combs of honey cut from skeps 

and carried to market on a large dish, or the run-honey in a 

big brown jar to be baled into the customer’s honey-pot, are 

things of the past. The business of marketing honey has under- 

gone a complete change, and in this connection the useful part 

borne by the women-folk is more than ever conspicuous. The 

wives of our best bee-keepers to-day generally do most of the 

work of “ glassing ” and “ lace-edging ” sections of comb-honey, 

and bottling-off and labelling extracted honey for market, and 

do it well. In fact it is a task a woman excels at if once shown 

how it is done. 

A visit paid to a good honey show is an object lesson in the 

up-to-date preparation of honey for market which our farmer 

friend and his wife should on no account miss, for it is of little 

use securing a good harvest of honey unless it can be profitably 

-marketed. 

The extracting and cleaning of bees-wax is also usually done 

by the bee-keeper’s wife. It will thus be seen that a large part 

of the work is as well suited for feminine hands as for those 

of men. 

Bees, like all other live stock, require attention on the part of 

their owners, but with regard to fecding they are altogether 

different from other stock, seeing that the food-stores they provide 

for themselves are in a great measure appropriated by the bee- 

keeper. On the other hand, neglect of the apiary means loss to 

its owner, and not seldom serious damage to neighbouring bee- 

keepers. We refer to the disease known as “ Foul Brood” (or 
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“ Bee-Pest ”), to which bees are subject. Those who do not 

grudge the necessary trouble required in order to keep their 

bees healthy can do so, as has been proved by the experience of 

well-known men in the craft; but without care disaster is 

- certain to follow. : 

In this and many other sections of our subject we must rely 

on readers seeking, in the pages of a text-book, for fuller details 

regarding such items of practicai bee-management as have not 

_been made sufficiently clear. It is impossible in a short paper 

to do more than indicate the work needing to be done, without 

detailing fully how to do it. Especially is this true with regard 

to foul brood, which, being an infectious disease, must be 

studied in order that the best method of treatment and the 

nature of the remedies recommended may be fully understood 

_and. the disease successfully coped with.* 

Our few closing remarks may be devoted to a glance at the 

financial aspect of the case, for this is the main point to be 

considered. The question, “ Does bee-keeping pay?” has been 

made familiar by its frequency among those desirous of 

making a start, and the replies have, of course, been ~vo and 

con.. But if the two indispensable conditions named at the out- 

set are assured beforehand, we unhesitatingly assert that, for 

the small farmer, bee-keeping will pay well. The amount of 

capital required would in any case be iess than for the purchase 

of a horse or a cow, while the percentage of profit would more 

than double that of any other department of the farm. In the 

case of a working farmer of small means, he can make a start 

with one or two hives without investing any appreciable capital 

at all. 

The published reports from bee-men who keep an accurate 

account of income and expenditure show that a good profit 

can be made; but, in taking up bee-keeping as a purely 

business matter, it needs, as we have said, a good location. 

No imaginative statements have been made regarding what 

has been done by others. The facts are recorded in print, for, 

* Leaflet No. 32, on “The Treatment of Foul Brood,” may be obtained free of 

charge on application to the Board of Agriculture and Fisheries, 4, Whitehall Place, 

London, S.W. 5; 
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week by week, in the Brztish Bee Journal, we see depicted 

“Homes of the Honey-bee,” photographed from life. British 

bee-gardens are shown with their owners at work in them, and 

the bee-men seen, in giving their experiences, tell what the bees 

have done for them. : 

Need we Say more than advise the farmers to see pictures 

and judge for themselves whether or not it is worth while to try 

if a few hives of bees on their farms will not add totheir pleasure 

in life while appreciably adding to their income. 

W. BROUGHTON CARR. 

Eattor, British Bee Journal, 
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MINOR AILMENTS OF POULERY, 

There are endless causes of disease among poultry, chief 

among them being : 

Careless breeding, 

Damp, | 

Draughty houses, 

Filth ; 

the last mentioned being by far the worst of all. 

Careless feeding is another, and especially so when food is 

left lying about on the land to become contaminated by the 

droppings of unhealthy birds. The waste of food is costly—for 

it is but seldom that birds will eat stale food—but expense 

is the least part of the evil; the souring of the land with its 

attendant train of disease and death is the greater. 

We are careful with our horses, our cattle, our sheep and our 

pigs; but poultry may die of the deadliest and most in- 

fectious diseases, and may be left lying about to spread disease 

germs wholesale, and no one seems to careawhit. The remedy 

is of the simplest. Isolate sick birds on the first appearance 

of any disorder, and burn all dead birds: the risk of infection 

is thus minimized at once. 

I}l-ventilated, draughty houses, leading, as they do, to out- 

breaks of cholera, colds, consumption, and other ailments, are 

a fruitful source of loss to the poultry yards of England. 

Seeing the immense number of uses to which eggs can be put, 

and the great facilities we have in our markets being at our 

very doors, poultry-keepers should take heed lest, by neglect- 

ing advice and opportunities, the industry be killed, so far 

as the home producer is concerned, by the more careful 

foreign business men with whom we poultry-keepers already 

have to deal. 
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In the first place, it must not be forgotten that the most 

successful breeders and fatteners never keep diseased birds 

about their yards (unless in the case of very valuable stock 

which wil! pay for the curing); it is generally cheaper and 

wiser to kill and burn the sick bird straight away; but if 

your birds be valuable ones, isolate and treat them according 

to the directions given in this article, and you will then 

probably cure about 70 per eent. of them. 

To be sure of making a larger profit year by year, you should 

remember and observe the following rules :— | 

1. Never breed from birds which have been cured, apparently, 

of roup, dropsy, liver disease, or consumption ; 

2. Always be careful to give your stock plenty of clean, fresh 

water at least once a day, so that they need not drink any filthy 

stuff they may come across ; 

3. Be sure that your poultry houses are well built and 

thoroughly ventilated, but are not in the least degree draughty ; 

4. Be most careful to see that these houses are kept clean 

and sweet, and free from vermin of all kinds ; 

5. Breed only from those of your hens which lay best—weed 

out e.ch year those which, either by reason of the small size of 

their eggs or from their inferior laying capacities, cannot be 

termed really profitable ; 

6. Remember that brains and energy, coupled with a careful 

attention to details, are more valuable than the practice of false 

economy, whether as regards money or time ; 

7, Above all else, remember that unless your birds have a 

proper supply of clean water and suitable foods, they cannot 

lay eggs, however well they may have been bred for the 

purpose ; : 
8. Do not forget that, as birds have no teeth, and in order 

that they may properly masticate their food, and so keep free 

from indigestion and liver disease, hard grit of some kind must 

be found for them. The cry, “ My birds can get grit for them- 

selves,” is too often untrue; fowls are not quarrymenand they 

cannot get more grit than is actually on the surface, while only 

certain sizes of this are of any real good. | 

Poultry-keeping is a national industry, not a mere hobby to 

be dabbled with in one’s spare time, and to succeed it must 
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receive that proper business attention which, as a great national 

asset, it most certainly deserves. 

In this article I am taking the lesser ailments seriatim, and 

those of my readers who will obtain leaflets Nos. 57, 58, 67 and 

78, and the leaflet (25) issued by the Department of Agri- 

culture and Technical Instruction for Ireland, will see the - 

similarity of symptoms in the cases of cholera, diarrhea, 

dysentery, and liver complaint. The gist of the whole matter 

‘is that there should be no epidemic of any of the more 

deadly diseases if the first symptoms are carefully noted and - 

the sick birds put away by themselves at once; while if 

the few rules given above be observed by all poultry breeders, ' 

big and little alike, and if dirty floors and food troughs and 

waste of food be tabooed, not only will there be no disease, 

but there will be very greatly increased profits, and it will be 

found that utility poultry-keeping, like dairying, can be made to 

pay, and to pay well. 

In no case should the male bird be anything buts pure-bred ; 

to attain the best results the hens also should be pure-bred, or, 

at any rate, only first crosses. Mongrels often lay well, but 

they may have the germs of disease lying dormant within them 

and now that there are so many hundreds of persons breeding 

healthy, pure-bred birds solely for utility purposes, anyone can 

obtain eggs or chicks from reliable laying strains at but small 

cost. | : 

Spices for fowls are but the same as condition powders ‘for 

stock, exceedingly useful as medicines but more than deleterious 

when given every day. The spring of the year is the natural 

laying season of the fowl; no artificial aids are then required 

by the hen, and, if given, only tend to deplete the owner's 

pockets and to spoil the constitution of his birds. “On the 

other hand, when moulting, fowls do require doctoring a little, 

and they need more and better food to make up for the animal 

energy. expended in the making of the new feathers. | | 

APOPLEXY usually comes from overfeeding on starchy foods, 

and can but rarely be cured. If the bird be very, valuable, 

proceed as follows :—Open the large vein under the’ wing and: 

hold the bird’s head under a cold water tap. for a minute or two; 

then, if it shows signs of recovery, feed it sparingly for a few days 



ee 

5 em 

MINOR AILMENTS OF POULTRY. 479 

on soft, light food—giving no hard grain at all—and a dose of ' 

five grains of bromide of potassium each day. 

Do fowls bear purging? If so, calomel is a useful purge in — 

apoplexy. Probably about jth grain powder every day. . 

Reduce the amount of food given to the rest of pen, and be 

sure that all your birds have plenty of greenstuff and exercise. 

Bronchitis, as a rule, comes in the cold, wet weather’ of 

autumn, but it sometimes causes trouble at other seasons if 

fowls be exposed to violent storms or are kept in ill-ventilated, 

dirty houses. It may be induced by the spreading about in 

yards or on floors of unslaked lime, for this irritates the 

bronchial tubes and lungs, and so maxes the birds prone to 

take cold more readily than they should do. 

If the disorder becomes apparent, be careful to pick out all 

suspects and house them separately, keeping them fairly warm, 

dry, and out of draughts, and give each sick bird one drop of | 

tincture of aconite three times a day. It is but seldom they 

will need treating for more than four days. 

Many of the reputed cases of “ gapes” are really bronchitis, 

and whereas the treatment for the latter will not hurt birds 

suffering from gapes, that for gapes would be likely to kill those 

suffering from bronchitis. It is therefore wise first to treat for — 

bronchitis all birds which seem ill and gape, and if at the end of 

three or four days they be not cured, then to proceed as for 

eecapes: (leatict’ Nos-58; Part 1.) 

Feed your patients while under treatment on a warm mash 3 

mixed crumbly, but by no means sloppily, composed of three 

parts scalded bran, one part ef cooked lean meat, and one part 

each of oatmeal and boiled linseed meal, with plenty of green 

food and grit of some kind, but give no hard food until birds 

are well. The food must be given to each bird by hand. 

Fumigate the patients every night with a little eucalyptus oil 

on a hot shovel; this will make them cough, but will do them 

a great deal of good. It is also well, especially in obstinate 

cases, to place a bowl of boiling water in the hospital coop, into 

which has been poured from three to five drops of the eucalyptus 

oil. Both oil and water must be renewed three times a day. 

‘Bumble-foot is caused in a variety of ways—by a bruise 

possibly from treading on a sharp stone ; from a thorn or piece - 
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of glass ; by jumping down from a high perch on to a hard . 

floor; or even, perhaps, from the bird’s blood being out of 

order, in which case it is rather hard to cure, as, besides poul- 

ticing and lancing the foot, some tonic must be given internally — 

or blood poisoning may ensue. 

Five-toed birds, such as Dorkings, Faverolles or Houdans, are 

peculiarly liable to this ailment, more especially when kept in 

stony runs. | 

In any case isolate the bird, and do not let it perch, but 

bed it down on bruised straw (which should be changed 

twice a day); poultice the injured foot as often as each 

application gets cold with bread or linseed, and when the 

foot is quite soft lance it lightly and squeeze out all matter, © 

afterwards washing the wound thoroughly but tenderly with a 

weak solution of carbolic acid and water; next take a soft 

rag and dry the foot, and paint the wound with a solution — 

of 10 grains nitrate of silver in 1 oz. of distilled water. Bind 

the foot up just so tightly as to bring the cut edges together, 

put in two stitches, and in a few days the bird should be 

well. 

In every case of lameness catch the bird up, wash the foot — 

| quite clean, and examine it first before treating as here advised, 

for if there be no sign of a wound, and the bird be either very 

heavy or very light, it may be the mischief is caused by liver or 

_ kidney trouble, as this ofttimes shows first by a lameness in one 

leg, generally the left. 

Colds are not likely to develop into roup, but as they may do 

so it is well to treat them promptly, when, as a rule, they are 

quite easily cured. Do not say, as some do, “ There’s a chicken 

ill, if any more go like that we shall have to do something.” 

Whenever a bird is ill, and whatever is the matter, take it away 

from the others at once, for colds are often easily spread, and 

much mischief may be caused by delay. , 

A very good preventive of colds is to put a small piece of 

camphor in each drinking trough, only on no account must the 

water be allowed to dry up, or your camphor will evaporate and 

your labour be wasted; and to add a little ground ginger 

to the soft food. If, in spite of all your care, colds do come, 

then proceed as follows:—Rinse out the mouth of each 
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sick bird with a solution of 25 grains sulphate of quinine to one 

fluid ounce of water. If after a couple of days in a warm sunny 

house or coop, out of the reach of draughts, any birds be still 

unwell, fumigate them at night, as for severe bronchitis, and 

give each one from two to three pills, according to how:n! they 

are, composed as follows :— 

Lard (fresh liquor) ae Ae ... I.tablespoonful. 

Mustard ... os He the eee 

Ground ginger ... 

tablespoonsful. 

a) 
~ “9 

Cayenne ... wes aS SR 21. Iiteaspoontuls 

the whole stiffened with flour. These must be actually ‘put 

down the patient’s throat ; and here it will be as well to say 

that in all cases of feeding a bird of any kind by hand the 

greatest care must be taken not to double up the tongue or the 

bird will be choked. | 

Mhe proper way to feed a bird: by hand. is. to proceed as 

follows :—Take the bird out of coop, tie its legs together, 

and place it under your left arm, holding it tight enough to 

prevent struggling ; open the mouth with the first finger and 

thumb of left hand, holding the tongue down; put the spoon 

containing the medicine right into ‘the bird’s mouth and then, 

when medicine has been given, withdraw spoon, close 

bitcksemouth,, and  keep-'it closed until. dose’. has’ been 

swallowed. 

Constipation can generally be very easily cured by giving 

the bird a dose of from 10 to 30 grains of Epsom salts in warm 

water on am empty stomach, and by feeding it chiefly on cut 

~ereen 4 bones, (these must be absolutely fresh from. the 

butcher), bran and cabbage ; but in case of “stoppage,” unless a 

competent veterinary surgeon can be called in at once, it is best 

and kindest to kill the bird promptly. 
¢ 

Consumptzon, to an ordinary person, seems much like liver 

disease, though there may be no connection between the two. 

Liver disorders come from impoverished stock and _ over- 

fattening food, whereas consumption, though sometimes coming 

from careless in-breeding, is generally to be traced. to neglected 

colds or pneumonia. 
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Chickens hatched from anemic stock are, moreover, prone to 

acquire the disease. 

As there is no certain remedy known, and as the disease 

‘spreads rapidly, it will be found advisable to kill all birds 

so affected, and to burn the carcases. 

Cramp comes, like apoplexy, from over-feeding, or from too 

much fatty matter; from being kept on stone or concrete 

floors ; and, sometimes, from imperfect circulation. 

The feathers “stare,” especially across the back, and, though 

the eye may be bright and the plumage glossy, the bird has no 

strength in its legs at all. | 

Soak the legs in hot mustard and water, and, when quite 

warm, rub dry, and then anoint them first with turpentine and 

afterwards with vaseline. Repeat the treatment in a few hours’ 

time, and the bird will generally recover. 

In order, however, that the symptoms may not recur, see that 

all your birds have plenty of exercise ; throw down some small 

grain among their scratching litter, and give them a large- 

headed cabbage or mangold to pick, and let them have more 

fresh lean meat than before. 

Leg Weakness, which usually shows itself among over-forced 

-young table poultry, may be treated precisely the same as cramp, 

“but the treatment, to be truly efficacious, should be more 

~thorough, for while the cure of cramp is only a matter of hours, 

aif taken in time, leg weakness often cannot be stopped in less 

than a fortnight. Proceed as follows :—Put the affected birds 

quite away by themselves, and do not allow them to perch, but 

“bed them down on peat-moss, chaff, or bruised straw; feed 

them chiefly on pea or bean meal, sharps, bran, a good deal of 

‘lean meat or cut green bone, and greenstuff, giving them a 

tablespoonful of Douglas’ mixture (see p. 487) to every quart 

of drinking water every other day for a month. On no account 

let the birds have any hard corn for a couple of weeks, but 

‘feed ttem up on the food already mentioned. That your birds 

‘may not receive a set-back of this sort be careful not to feed 

over much on such foods as maize or maize-meal, rice or 

white bread. 

Crop (Diseases of ).—The bird seems to be always trying to 

swallow something. 



MINOR AILMENTS OF POULTRY. 483 

Many causes conduce to crop disorders—pcison, an over- 

liberal supply of black or red pepper, or even too much spice. 

Asa’ general rule, if there. is to be any hope of recovery, the 

bird must be fed* by-hand, :and here,-once, more, attention 

must be called to the fact that a fowl can easily be choked 

during the process of hand feeding unless care be taken with 

its tongue. 

- The best remedy in case of poison is to give a teaspoonful of 

magnesia in hot water, and in any case the food should be 

principally composed of boiled bran, finely-chopped boiled 

cabbage, beef tea, and boiled linseed meal, for at least a week, 

four times a day. The bird must be fed by hand. 

The fowl must have plenty of green food, but this should 

be cooked. or inflammation may be set up. 

In the case of dry grass balling in the crop an operation is 

sometimes needful. Take the bird on your knee, having first 

tied its legs together, and pour down its throat a teaspoonful of 

hot water ; after ten minutes’ rest knead the crop gently for a 

few minutes, say five, and continue to do so at intervals of two 

hours during daylight. If this does not cause the obstruction to 

pass lance the crop, take out everything which it contains, and 

then sew up the wound, being careful to sew the two skins 

separately, and not to let the stitches lie over one another. If 

fed as advised above the bird will soon recover its hea!th, 

Diarrhea can usually be stopped by giving one meal of well- 

boiled white rice, strained very dry, over which a little powdered 

chalk has been sprinkled. In very bad cases proceed as for 

dysentery. 

Diarrhcea with young birds often comes from unsuitable or 

sloppy foods, from too much heat in the foster-mother, or from 

filthy sleeping quarters and runs. 

Dropsy, which can be brought on by damp runs, or may be 

the outcome of kidney disorder, affects both chicks and grown 

birds, and may be apparent either in the feet or all up the legs ; 

it may even come from a touch of frost-bite. It may generally 

be cured by increasing the desire for exercise, and by feeding 

on more egreenstuff, lean meat, and other non-fattening matter. 

A. dose or two of castor oil will be advisable. Dropsy rarely 

makes its appearance when birds have plenty of opportunities 

of hunting for their food among dry litter of some sort. 

Or On2 
aS 
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Too much stress cannot be laid’on the fact that light, airy 

quarters and scratching sheds are an absolute necessity if 

disease is to be prevented. ‘This is generally only a matter of 

shillings, whereas deaths may run into pounds. 

If abdominal dropsy occur it is usually traceable to filthy 

quarters and bad feeding, but in this case also is secondary to 

some internal disorder. The only cure is to tap the dropsical 

parts with a needie, previously éoz/ed in water, but as birds 

so affected must never be used for breeding purposes it is 

questionable whether treatment of any kind is worth one’s 

while. 

Dysentery may be treated, so far as mild attacks are concerned, 

in the same way as diarrhoea, but all drinking water must be 

boiled. 

The droppings are often frothy and may show signs of blood. 

Give Douglas’ mixture in the drinking water, keep the bird dry, 

out of draughts and fairly warm, and give it one pill from the 

following recipe once a day. Cure is generally certain but 

somewhat slow :— 

Powdered chalk : ae 2 Cy SEATS. 

Rhubarb iG Bis 50 A GO: 

Cayenne pepper Ze iaa@y 

Opium... oe 3 grain. 

If these pills carinot be obtained in time give from one to five 

drops chlorodyne, according to whether the bird be chick, 

fowl, or turkey. 

The Douglas’ mixture tonic may be continued for a month. 

Ege-Bound, due to the inflammation of the egg passage, 

or to the accumulation of surplus tat in and around the 

intestines, is more common in the late winter than at any 

other season. If birds be provided with large, airy, sunny 

scratching quarters, and are fed on non-fattening rations, with 

a good supply of grit and oyster shell, there should be no 

trouble of this sort, though sometimes the disorder may be 

caused by the straining in passing a very large egg. If 

caused by internal fat the bird will usually die on its nest. 

Pullets which become egg-bound at the beginning of their 

“lawter” generally come right of themselves, but if the hen 

be really over-fat cure is out of the question. 
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The only way of any service to pass the egg is to dip 

the finger in oil and to put it up the oviduct, so breaking 

the egg ; every particle of shell must, however, be got out or 

inflammation will be set up. Hold the vent over boiling 

water, feed the bird—which must be put away from its 

mates—on light food, giving it only tepid water to drink, 

with additional greenstuff and lean meat. When putting it 

back into its coop, after treatment, give a dose of I5 grains of 

Epsom salts, and do not allow it with other birds for at least 

a week. 

Feather-Eating is often the result of confinement and 

insufficient green food. Give all birds so affected some well 

scalded clover-hay chaff in their morning warm mash, and see 

that birds have a wider range, if possible, and plenty of good 

grit. As a matter of fact, scalded hay should be given to all 

kinds of poultry every day from October to the end of March, 

but it must be well scalded over night. Clover-hay is best, 

but ordinary meadow-hay will do very well. 

frost-Bite sometimes comes, especially with Minorcas, 

from cold north or east winds, and is not by any means 

confined to the winter months. Keep the affected ones in 

warm, dry quarters, with plenty of light and air, but. out of 

direct sunlight; give them more greenstuff, and if the comb 

_be very black, but only in this case, add one-half teaspoonful 

of muriate of ammonia to every pint of their drinking water, 

Their combs may be dressed with the following ointment :— 

Vaseline aaa ae ... 3 tablespoonsful. 

Glycerine 2, do. 

Turpentine ane oe «= «4 tablespoorful. 

Gastritis is an enlargement of the food passage between 

the crop and the “cizzard,. Birds so- affected -must ‘be'fed 

entirely on soft food, but should have no bran or sharps, and 

all the meals used should be well sifted to eliminate husk. 

Hay-chaff boiled in skimmed milk is excellent as the staple 

foodstuff. Be most careful to see that the bird does not catch 

cold, or it will probably die, despite all your care. 

Moulting, especially in bad weather, is a severe strain on 

the bird’s constitution. Give Douglas’ mixture twice.a week 

in all the drinking water and add to the soft food, which should 
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be given warm, one teaspoonful of the following to- every 

ten birds :— 

Ground linseed 7% Ib. 

Dor Gentian we helo. 

Do. Coriander seed 2% |b. 

Do. Fenugreek 2% Ib: 

Do. Capsicum... 24 oz, 

Give scalded hay-chaff, lean meat or cut green bones, char- 

coal, and plenty of grit, and birds will generally feather out well 

and quickly. 

Pip, not being a disease, requires, no special Mmeatment, 

As, however, it is usually a sign that the birds are out of. 

order in some way, watch your flock, find out what is the 

matter, and treat them accordingly. 

It is as. well to rub a little glycerine on the hardened tip 

of the tongue occasionally. | 

Pneumonia (inflammation of the lungs) is shown by a 

short, hacking cough. -Remove the birds to dry, warm 

quarters at once. Be most careful to thoroughly disinfect 

the houses from which the birds were taken, and to burn the 

bedding and droppings. 

Chicks with hens allowed their liberty in wet weather often 

die of this complaint, which more often than not is called 

aCaADCS sOlee pions 

Feed the sick birds for a week on little else than beef tea or 

a meat extract, in which a raw egg has been whipped up, and give 

them, this: food: evezy two hous tor the first day. Weet the 

birds eat if they will, but if they show no sign of wanting to 

do so feed them by hand, or they will die. 

Give a dose of one drop of tincture of aconite in a tea- 

spoonful of water every two hours for the first day, and if 

birds be very ill paint them over the lungs with iodine, 

afterwards gently rubbing in a little vaseline to keep the skin 

from cracking, and be exceedingly careful to keep the patients 

out of draughts. 

Scaly Leg can be easily cured, but if not treated promptly 

will very likely infect the whole yard. Directly it makes its 

appearance catch up the affected birds, rub their legs with 
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kerosine and, when the oil has soaked in, with strong sulphur 

ointment, and keep the birds isolated until they are cured. 

On no account rub the legs with hot water and a hard brush, 

as was formerly supposed to be necessary ; it is a most cruel 

and quite useless proceeding. 

In stubborn cases it is well to repeat the treatment in four 

days’ time. 

Soft Eggs are sometimes the result of fright, more often 

of over-stimulating food or want of lime. They are of rare 

occurrence where birds are given scalded clover-hay chaff with 

their soft food. 

Add an abundance of this food to the other rations, and 

see that birds have plenty of oyster-shell and grit ; remember 

that on no account must maize or wheat be fed for a time. 

Twice a week give a large teaspoonful of sulphate of magnesia 

in the drinking water to every ten birds. 

Douglas’ mixture, which every poultry-keeper should have 

in his medicine chest or near at hand, for it is the most valu- 

able tonic known, is prepared as follows :— 

Ib. sulphate of iron (green copperas). d|K 

fluid oz. sulphuric acid. eH 

The whole should be well mixed with a gallon cf hot water 

should be well shaken before use, and must be kept in an 

earthenware or glass jar—for it would eat its way out of a tin: 

in a very short time—labelled “ Poison.” 

The usual dose is one tablespoonful of the mixture to a. 

gallon of water, but for special use, such as, in the case’of 

powmce comb, that dose. may ‘be doubled. -As a. rule it 

should not be given more often than twice a week. It is of 

the greatest use for young or breeding ducks during raw, wet 

weather. 

In order that birds may be kept in the best of health, it. is 

advisable to add 1 oz. of table salt to the hot morning food of 

every 100 birds. 

CUE. J. WALKEY, 



Ci DER FACTORIES TINNG Ei ViEaIN Ye 

The following account of the cider factory system in Germany, 

taken from Bulletin No. 71 of the Bureau of Chemistry of the 

United States Department of Agriculture, may be read in 

conjunction with the articlevon’ ~ Cider Izctories ime ianice, « 

in the September number of this journal (p. 160.) :-— 

Among German cider makers of the Taunus and Rheingau 

districts, to propose fermenting the must in other than good 

cellars would be heretical. .The cellar is here the first essential. 

Everywhere the small proprietor and the great manufacturer 

work on essentially the same principles. These cellars are well 

built of good masonry, the walls being finished in hard mortar 

“and the floors, 1m’ cement, as: though ‘they were intended to 

endure for ages. Drainage, ventilation, hoists, and the like 

are carefully looked after. 

The mills most generally in use in Germany for grinding or 

_ crushing the fruit are either single-cylinder rasping or grating 

mills, or two-cylinder crushers (“greif” mills). The simple 

erater mill serves its purpose very well, but the consensus of 

opinion seems to be decidedly in favour of the stone cylinder 

crusher. This mill, in different sizes, was found in use, some 

being driven by small steam or gasoline engines. In fact, small 

factories with good appliances and good cellars are quite common 

in the territory visited. 

The German cider maker may have a building devoted 

entirely to that purpose, as the large makers invariably do, or, 

as in the case of farmers and other small makers, he may use 

only a portion of a building, the remainder being used for other 

purposes. The grinding and pressing rooms may be additions 

built on to another structure, the cellar extending under the 

whole. In no case was fruit seen stored in upper rooms or lofts, 
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but usually on the floor of the operating room or in bins 

adjacent. The small makers seem to make little or no pro- 

vision for storage, and the grinding and pressing, so far as 

observed, were conducted on the ground floor. In the small 

plants this requires only a moderate amount of floor space, the 

power plant and grinder being near each other and the presses 

adjacent. The pulp was almost invariably allowed to stand for 

some hours before pressing. The Germans usually have large 

tubs, holding, say, 10 hectolitres (220 gallons) of fruit pulp, and 

into these the crushed fruit is at once placed as soon as it falls 

from the mill. Even the largest factory visited, having an 

annual output of over 500,000 gallons of cider, pursues this 

rather cumbersome method. In large factories this requires a 

great amount of floor space and seems to necessitate an 

enormous waste of labour, but it is thought satisfactory by the 

proprietors. Small plants usually grind only enough fruit to 

make one or two cheeses at a time, and hence: proceed at a 

_rate which, in the United States, would be considered wasteful 

of time. 

The manner of laying up the cheese is in the main the same 

as in the best appointed American mills, in which cribs are still 

used to hold the pulp during pressing. The cheese cloth has 

not made headway in Germany. The cribs, usually circular, are 

very well made. 

After maceration for a period varying from twelve to twenty- 

four hours, the pulp is brought to the press and submitted to as 

heavy pressure as possible by hand power, drop screw presses 

being largely used, but also those with the screw on a central 

stem. The pressure is applied for a considerable period until 

the cheese is carefully drained ; then the pomace is thrown up 

and finely broken, and either macerated with water, as in France, 

or allowed to rest for a period, when it is pressed a second time 

in a stronger press. The Germans do not use much water in: 

macerating pomace for re-pressing ; in fact, a very small amount 

was used where the operations were observed. The best 

German factories inspected did not use water at all, but these. 

were equipped with hydraulic as well as hand presses, and the 

pressing was completed at a pressure of 250 atmospheres on the 

hydraulic presses. The differences in sugar content of French 
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and German fruit have some bearing on the use of water in 

macerating. 

The largest German factory visited, that of the Freyeisen 

Brothers, Frankfort, is possibly the largest in the world. Its 

annual output is about 25,000 hectolitres (660,000 gallons). The 

working equipment consists of one grinder, a large number of 

mash tubs in which the pulp is macerated, 22 presses (six of 

these hydraulic), teams, tools, &c. Astaff of 160 labourers is 

employed. In this factory, and also in most of the smaller 

German factories visited, the fruit is washed before grinding, 

usually by dumping it into a great vat of water and elevating 

it from this to the grinder by a screw rotating in a_ half- 

cylinder. | 

The workmen carry the apples from the bins in wooden 

vessels resembling tubs, holding about a bushel, and dump them 

into the washing vat. The pulp is taken in similar vessels as it 

falls from the grinder and carried by the workmen to the 

macerating vats. From these, after maceration for about twenty- 

four hours, it is again filled into the tubs and carried to the 

presses. The pressure is applied slowly, and the pulp is allowed 

to drain a long time. Then the pomace is cut up fine, put into 

another press, and re-pressed without addition of water. The 

third and last pressing is accomplished at 250 atmospheres. No 

further use is made of the pomace. The specific gravity of the 

must averages about 1050. 

The methods of handling the must are now to be considered. 

The pressing of the pomace, as explained above, generally occurs 

on the ground floor immediately over the cellar. To this first 

cellar the fresh must is conducted through rubber pipes, either 

py gravity or by pumping, and is put directly into the great 

casks in the fermentation room. 

It is the German custom not to fill the casks so full that there 

will be any discharge of froth or top lees through the bunghole, 

6 or 8 in. of clear space being left in the top of each cask. As 

soon as a cask in the fermentation room is filled, it is fitted 

with the ventilating funnel. Nearly all good cider factories are 

provided with cellars at least two stories in depth, so that the 

room for final fermentation and storage is:immediately below 

the first cellar. 
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The chief advantage of the cellar is the ease with which tem- 

perature can be controlled. For instance, in the upper cellar, by 

introducing air through ventilating flues, it is possible to raise or 

lower the temperature in accordance with the condition of the 

atmosphere, and once the proper temperature is reached its 

maintenance is fairly easy. However, in the cold season, if the 

temperature falls too low, resort is had to a heating apparatus. 

The temperature which the Germans seem to prefer for the fer- 

mentation room is 59 deg. to 65 deg. F., the lower figure being 

preferred if active fermentation starts promptly at this tempera- 

ture. Inthe lower cellar or finishing room a temperature of 

45 deg. to 50 deg. F. is preferred. Still lower temperatures are 

obtained in late autumn and winter. 

The comparative ease with which the cider can be piped from 

one cellar room to another under this German system is very 

apparent. The liquor must, in the course of its progress to a 

finished product, pass from a warmer to a colder temperature, 

and thisis here accomplished by gravitation. ‘The hoist at last 

lifts the finished product from the lowest room to the ground 

floor. Naturally, the great casks are never disturbed except for 

purposes of repair or renovation. The finished product is either 

bottled direct in the storage room or transferred to smaller casks 

for transportation. Manholes are provided in the floors of each 

room to permit the passage of the pipes, &c., used in handling 

the product. 
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IMPORTS “OF AGRICULTURAL PRODUCE ih ero02 

The following tables, which have been compiled from the 

Trade and Navigation Returns, show the quantities and values 

of the principal articles of agricultural produce imported into 

the United Kingdom during the past year compared with - 

similar imports for 1902. 

The imports of live animals show a considerable increase 

over the figures for 1902, mainly attributable to the large 

increase in the numbers received from Canada, which sent us 

more than double the number of cattle and over 50 per cent. 

more sheep. The resumption of the shipments of live animals 

from Argentina for three months in the spring of the year also 

accounts for part of the increase, but the United States show 

a falling off (in the number both of cattle’ and@ot #sheep: 

22,674 fewer cattle and 61,841 fewer sheep having been received 

in 1903 as_compared with 1902. The changes in number 

of the animals recorded from the countries mentioned are, 

however, due, on the one hand, to the closing of the New 

England ports consequent upon the outbreak of foot-and- 

mouth ‘disease’ in ‘the United States, and, on =themovser 

to the re-admission of Argentine stock (for slaughter) 

into jthis country. .-Uhe average value” per headset. the 

Cattle imported: im 1903" was 417 12s. 5d, and ~omechees 

1 Os 1Od.as against Ars 12s.7d.and Aaiiseim io. 

The imports of fresh beef =from- the WW nited States: have 

increased since last year, but they have not yet reached the 

figure for 1901, and the same remark applies to Australia, while 

New Zealand sent us 77,427 cwt. less than in 1902. The total 

amount ‘received “shows, an ‘nerease of 452:210 scwie ete 

Argentine supply being 228,463 cwt. more than in 1902. The 

declared value of the fresh beef imported was 4os. 3d. per cwt. — 

in 1903 and 42s. 8d. per cwt. in 1902. 
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TABLE I. 

Imports of Live and Dead Meat. 

Quantities. Values. 

Description. a 

1902. 1903. 1902. 1903. 

No. No. ye he 

Cattle 419,488 522,540 7,814,753 9,209,122 
Sheep 293,203 354,241 454,422 546,063 

Total Live Animals ... 712,691 876,787 | 8,269,175 | 9,755,185 

Cut. Cwt. 
Beef, Fresh 2,707, 397 4,159,606 = 7,905,064 8,366,141 

spe Salted 153,574 173,692 | 244,002 245,005 
Mutton, Fresh 3,659,599 4,016,622 | 6,914,911 7,826,062 
Pork 35 655,376 705,844 | 1,446,145 1,555,452 
salted 205,259 237,583 | 305,584 | 319,264 

Bacon 5,089,704 | 5,156,988 | 13,426,967 | 13,619,140 
Hams a 1,482,287 | 1,141,332 | 3,858,902 | 3,142,574 
Meat, Unenumerated, | 

Salted or Fresh 655,023 663,261 | ‘1,199,110 1,206,152 
Meat, Preserved ... 911,356 FO7.597. We 4 23005194 2,435,826 

Rabbits (dead) 451,457 475,045 734,326 723,881 

Total Dead Meat 16,971,022 | 17,498,130 | 38,821,205 | 39,440,097 

There was a substantial increase in the imports of fresh 

mutton, New Zealand sending us 400,397 cwt., and Argentina 

133,209) cwt. more than in 1902, though ‘the receipts from 

Holland and Australia both show a _ considerable decrease. 

The rise in the value per cwt. of imported fresh mutton was 

continued, the price being 39s. as against 37s. od. in 1Ig02, 

Bose 7d,1m! TOOT, 345..5d. in 1900, 31s. 7d/ in 1899, and 29s. 7d. 

in 1898. 

The imports of bacon remain substantially the same, though 

there was a slight increase, and the value per cwt. was 52s. Iod., 

which is td. more than in 1902. The decrease in the import 

of bacon from the United States, which was noticed in Igor 

i cent. in 1903. 

and 1902, still continues, but the receipts from Denmark and 

Canada have increased. Taking bacon and hams together, 

( the proportion of the total import which is supplied from the 

United States has fallen from 80 per cent. in Ig0I to 60 per 

With the exception of preserved meat, hams are the only item 

in Table J. which show a decrease as compared with 1902, the 
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United States sending us 373,610 cwt. less than in that year, 

a falling off which is not counterbalanced by an increase from 

Canada. The value per cwt. of imported hams still continues 

to rise, the price being 55s. td. in 1903, as against 52s. Id. in 

1902, 48s. 8d. in 1901, 46s. 9$d. in 1900, and 41s. 44d. in 1899. 

The chief feature in Table II., which contains the figures for 

dairy produce, margarine, and eggs, is the continued rise in the 

imports of butter and eggs, larger quantities of both of these 

commodities having been received than in any previous year. 

AVAB EE Sle 

GE ts ele Dav. y EGURBES Margarine and. Eggs. 

@uantitiess— Value. 

Description. 

1902. 1903. 1902. 1903. 

Cwt. Cwt. vb : ts 
Butters Hh soo || B-OWAOES 4,060,684 | 20,526,690 | 20,798,706 
Margarine ce ee 966,170 883,193 2.569, 503 2,316,354 
@hieesenue: sc6|| Be 2,694,214 6,412,002 7,054,305 
Milk, Condensed _ : 914,675 915,86 1,807,351 1,739,078 
Milk and Cream, Fresh.. 22,030 22,587 37,613 41,176 

Gt. Hundreds Gt. Hundreds 
Eggs es a ...| 18,966,795 | 19,848,897 6,308,985 6,617,619 

The imports of butter show an increase of 85,751 cwt., and 

Denmark still remains our chief source of supply. The rise in 

the imports from Russia, which has been a feature of the two 

previous years, was not continued in 1903, 5,763 cwt. less being 

received from her than in 1902. Increased amounts have been 

received from Denmark, Sweden, France, Victoria, New South 

Wales, Queensland, and New Zealand, but there has been a 

heavy fall in the receipts from Canada, 100,301 cwt. less being 

received than in 1902. The total amount of butter imported 

from our Colonies was 554,677 cwt., being over 13 per cent. of 

our total import. The average value of the imports of butter 

was 102s. 5d., as compared with 103s. 4d. in 1902 and 1og4s. 3d. 

in 1901. There was a decrease of 82,977 cwt. in the imports of 

margarine, the falling off being mainly from Holland, which, 

however, still supplies us with 95 per cent. of our imported 

margarine. In cheese, Canada still maintains her lead, sending 

us .1,848;152 cwt., or 69 per cent: of the total: 1mmpontation: 
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There is a rise in the receipts from Holland and New Zealand, 

and a reduction of 29,563 cwt. in those from the United States. 

The rise in the average declared value of imported cheese still 

continues, the figure for 1903 being 52s. 4d. per cwt., as against 

50s. 4d. in 1902 and 48s. 2d. in I9OI. 

The quantity of imported fresh milk and cream remains 

practically stationary, though there is an increase in value due 

to the larger proportion of cream. Owing to an alteration in the 

Customs returns it is not possible to compare the imports of 

milk with previous years, but the total amount received is quite 

insignificant. | 

The import of eggs continues to increase, the excess over 

1902 being 882,102 great hundreds. Russia is still by far the 

largest exporter to us, the receipts from that country being 

1,463,728 great hundreds more than in 1902. Just one-third of 

our total import of foreign eggs came from Russia last year, as 

compared with 25 per cent. in 1901. The other chief sources of 

supply are Denmark, Germany, Belgium, and France, in that 

order. It appears that the Russian eggs are mainly of an 

inferior quality, for, while the average declared value of the 

total importation was 6s. 8d. per great hundred, the average 

value of Russian eggs was 5s. 6d., of Danish eggs 8s. 7d., and 

of French eggs 8s. 4d. per great hundred. 

The next table shows the imports of horses, poultry, wool, 

-and other miscellaneous animal products :— 

TABLE. TI. 

Imports of Florses, Poultry, and Miscellaneous Antmal Products. 

(Quantities. Value. 

Description. 

1902, 1903. 1902. 1903. 

is ae 
Tlorses 3. He.. No: 32,686 27,266 835,769 631,269 
Poultry and Game Ls — _ 1,059,044 1,203,086 
Ward "7. .: ee -GWit 1,650,830 1,732,715 4,118,992 3,870,849 
Tallow and Stearine ,, 1,782,098 I, 395,174 2,708,717 1,987,885 
Wool, Sheep, Lambs lb. | 637,129,733 | 599,509,732 | 19,924,255 | 20,622,523 
Sheepskins, undressed No.| 16,301,695 | 17,084,812 1,611,060 1,730,805 
Tides*. >. : Saag ews 661,198 493,781 1,595,109 1,230,743 

* Does not include dry hides. 
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Wool again shows a decrease, 37,620,001 fewer pounds being 

received than in 1902, which was mainly attributable to a falling 

off of 45,825,153 |b. from Australia, though France also sent 

11,985,314 1b. less than in 1902. To some extent these decreases 

were made up by an increased supply from Turkey, South 

America, British South Africa, British East Indies, and New 

Zealand. The re-exports, 285,000,000 lb., were only 800,000 Ib. 

more than in the previous year, so that the quantity retained 

for home consumption was 315,000,0co lb., as compared with 

354,000,000 lb. in 1902. There was a rise in the average value, 

the figure being 84d. per lb. as against 74d. in the previous year. 

Imports of lard, nearly 92 per cent. of which comes from the United 

States, have increased, but the average value per hundredweight 

has declined from 4gs. 11d. to 44s. 8d. Tallow and stearine again 

show a decline, the United States being the only country which 

has increased its supply. Whereas in most recent years, except 

1901, the import from Australia were more than double that 

from the United States, in 1903 the quantities received were 

300,750 cwt. from the United States and only 188,265 cwt. from 

Australia. The value of the imports of poultry and game again 

exceeded that of any previous year. 

The imports of wheat and wheat flour expressed as grain 

amounted to 116,743,000 cwt., which is a larger amount than in 

any previous year, and 8,764,000 cwt. more than in1902. There 

has been a considerable drop in the receipts of wheat grain 

from the United States, the decrease, as compared with 1902, 

amounting to 19,116,835 cwt., so that whereas 54 per cent. of the 

total importation in 1902 came from the States, in 1903 this 

country only accounted for 27 per cent., or just half its former 

proportion. Russia has increased its exports by 10,635,845 cwt., 

Argentina by 9,805,290 cwt., and the British East Indies by 

8,216,256 cwt. Our receipts from Australia fell from 5,437,700 

cwt. in 1901 and 4,174,753 cwt. in 1902 to 26 cwt. in 1903. The 

average value of the imported wheat grain was 6s. 10d. per 

hundredweight, as against Gs. 8d. in 1902 and 6s. 7d. in 1901. 

The imports of barley show an increase of 1,347,241 cwt. ; 

the supply from Russia, which now sends us 45 per cent. of 

the total importation, having increased by 2,061,353 cwt., while 

the United States and Roumania sent less than in 1902. The 
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average declared value of the imports of barley was §s. 5d. per 

cwt., as against 5s. 2d. per cwt. in 1902. 

TABLE IV. 

Imports of Grain and Flour. 

497 

Quantities, Value. 

Description. | 

1902. 1903. 1902. 1903. 

: | 

Cwt. Cwle Hy Ve £ 
Wheat ... Ler ... | 81,002,227 | 88,130,634 | 27,079,823 | 29,940,545 
Wheat Meal and Flour | 19,386,341 | 20,601,191 §,925,617 9,722,596 
Barley ... | 25,200,837 | 26,548;078 7.13537 12 7,219,314 
Oats 15,857,167 | 16,281,914 5,041,323 4,263,928 
Oatmeal... 612,602 729,087 486,241 537,415 
Maize 44,492,977 | 50,097,877 | 11,713,132 | 12,464,184 
Maize Meal 242,841 590,416 83,270 176,622 
Peas 2O254E10 7,529,852 740,123 690,737 
Beans... ate ua 2,065,593 1,765,202 703,059 594,630 
Other Corn and Meal ... 1,755,570 1,824,118 539,372 576,227 

Total see Ate — — 62,444,272 | 66,186,198 

There was only a slight increase in the imports of oats, the 

quantity being still very much below that in 1900 and Igot. 

Russia has again increased her pre-eminence in this trade, the 

receipts from that country being 61 per cent. of the total. In 

fact, it is interesting to notice that last year Russia supplied us 

with nearly a third of our total importation of wheat, barley, and 

oats. 

drop, the value being 5s. 3d. per cwt., as against 6s. 4d. in 1902 

The receipts of maize from the United States have recovered 

from the very small amount imported in 1902, though they are 

still nearly 7,000,000 cwt. less than in 1901. 

Roumania, which was 18,591,914 cwt. in 1902, thas fallen to 

4,230,276 cwt., while that from Canada has increased from 

LOO 7O CE ewe im  'EO?: 

maize has declined from §s. 3d. per cwt. 

The average value of the imported oats shows a large 

The supply from 

104,993. cwt. in’ 1902 The average 

value of the imported 

im TOO2 to 5S.-per cwt. 

The chief feature of Table V., which includes miscellaneous 

articles of vegetable produce, is the large increase in the imports 

of potatoes and apples, the quantity of the latter article being 

RR 
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higher than in any previous year. Notwithstanding the almost 

complete failure of the home crop of apples, the average value 

of those imported fell from 13s. 6d. per cwt. in 1902 to I2s. 2d. 

per cwt., while the average value of the imported potatoes re- 

TABLE V. 

Miscellaneous Imports of Vegetable Produce. 

| (Quantities. Values. 

Description. | | 

1902. 1903. 19022" 4 peo 

| 4 
Onions .. bush. | 7.605.489 | 8,619,719 | 999.942 | 1,003,026 
Potatoes cwt. | 5,699,090 | 9,150,202 | 1,589,432 | 2,602,904 
‘Tomatoes ... oR ae 783,894 | 1,068,435 700,126 951 499 
Vegetables, unenumerated L — — 468,411 396.957 

Cwt. Cwt. 

Apples | 2,843,517 | 4,568,413 | 1,923,474 | 2.781.348 
Pears 491,906 271,483 439.530 | 326,463 
Plums 541,136 596,182 515,059 |° 622.948 
Cherries 166,359 110,192 216,421 167,142 

| Bunches. | Bunches. 
Bananas 2,804,700 | 3,087.516 | 1,060,263 | 1,196,887 

Cwt. Cwt. 
Strawberries 40.211 32,644 58,080 49,362 
Currants aM aK Be 76,080 76,419 92,112 110,535 
Gooseberries ai tis be 27.564 34,312 16.919 28,444 
Hops ae ee Aes La 191,324 113 998 798,586 578.739 
Flax ioe Sine ae ... | I 408,400 | 1,894.020 | 2.944.390 | 3,675,634 
Hemp oa tte me P| 25301860 | 2,347,500 | 3,913,004 | 3,581,968 
Clover and Grass Seeds ... oe 337,802 458,048 740,387 | 1,008,772 
Wood and Timber (except 
Furniture Woods, Hardwoods, Loads. Loads. 1 
and Veneers) 9,607,442 10,108,564 23,275,256 25,137:525 

| 

mained substantially the same as in the previous year. The 

imports of hops fell from 191,324 cwt. to 113,998 cwt., but the 

average declared value rose from 83s. 6d. per cwt. to Io!Is. 6d. 

per cwt. There was a slight increase in the imports of flax, 

hemp, and timber (other than furniture wcods, hardwoods, and 

veneers), but imported hemp shows a decline in average value 

from 34s. per cwt. to 30s. 6d. per cwt. 
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AGRICULTURAL AND MISCELLANEOUS NOTES. 

EXPERIMENTS IN THE GROWTH OF RED CLOVER. 

The very wet character of the season of 1903 in many in- 

stances prevented clover and other seeds from ripening properly, 

and farmers may accordingly have some difficulty in obtaining 

clover seed of good germinating power. Farmers purchasing 

such seed, particularly of foreign origin, should moreover be 

careful to see that it is free from dodder seeds, which may easily 

escape detection unless a close examination be made. It may 

therefore prove useful to summarise some recent experiments -. 

regarding the growth of clover from seed of varying origin. 

The German Agricultural Society have recently published- 

an account of some experiments conducted in various parts of — 

that country with red clover seed of different nationality. 

during 1900-2.* They were carried out under the direction. . 

of a committee at the agricultural stations of Hohenheim, | 

Poppelsdorf (Bonn), Weihenstephan, Gottingen, Tharandt,_ 

Halle, Breslau, and Konigsberg, the different conditions of © 

Germany being thus represented. A total of 32 samples was . 

used from the following 15 regions, viz. :—Silesia, Prussia, | 

Palatinate (Germany); Baltic Provinces, Poland, Southern 

Russia (Russia); Galicia, Styria, Bohemia (Austria), Italy,. 

Northern France, Southern France, Canada, North-East and: 

North-West United States. 

The weight of green produce was considered unsatisfactory 

ass a test, owing to, the vatying degrees of ' moisture, &c,; 

and the comparison as finally made deals with the weight of 

dry matter yielded on the different plots. 

* Arbeiten der Deutschen Landwirtschafts-Gesellschaft, No. 83.—Azdbaaversuche 
mit Rotklee verschiedener Herkunjt. Berlin: P. Parey, 1903. 

he Ro 
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On the average of the two years 1901 and 1902, the largest 

amount of dry matter was yielded by seed from the following 

_ districts, in the order named :—Silesia, Prussia, Russian Baltic, 

and Palatinate; by far the smallest amount was yielded by 

Italy, followed by Southern and Northern France. The results 

are somewhat complicated by the fact that in East Prussia 

such red clover is called a “late clover” and usually only cut 

once. 

The general conclusions drawn are that the home-grown 

(German) seed, especially the Silesian and Prussian, was 

supericr to the others; that it was followed by Russian and 

Austrian seed,’ between which there was not very much to 

choose ; whereas the French and. Italian seed must be 

regarded as unsuitable. The American seed, drawn from a 

very wide area, gave variable results. 

In considering the utility of these results as affecting English 

conditions, it will not be overlooked that the seeds which 

proved most suitable were precisely the native kinds, followed 

by varieties from adjacent countries, while the worst came 

from the much warmer climates of Southern France and Italy. 

' In this connection it is therefore desirable to notice the results 

arrived at in the experiments conducted under the direction 

of Mr. A. N. M’Alpine, Botanist to the Highland and Aegri- 

cultural Society of Scotland.* 

The object in the case of these experiments was rather to 

test the monetary value of the seeds purchased. English seed 

is usually sold at a much higher price than other sorts, the 

chief factor “in the price apparently being ytheysizes on. te 

seeds, z.e., the number of seeds in a pound weight. The sorts 

selected for comparison were American, Canadian, French, New 

Zealand, English, and German red clover, with American cow- 

grass, the price varying from 56s. in the case of American red, 

to 112s. tor Emelish gericwt.. Lhe experiments ‘were, cannes 

out on three different farms. Mr. D: Wilson, of Carbeth; 

whose results are given in most detail, found that, if cost is 

not taken into consideration, New Zealand red, American cow- 

erass, and American red proved most useful in his soil and 

* Experiments on Red Clover Seeds, by A. N. M’ Alpine. Trans. High. and Ag. 
Soc., Scot. 5th Series, Vol. x., 1898, p. 224. 
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climate. The New Zealand red yielded slightly heavier crops 

in 1896, but fewer plants survived the succeeding winter. The 

German was decidedly less suitable for the district. 

The conclusions drawn by Mr. M’Alpine were that the pro- 

duce depends on the germinating power of the seed used, and 

on the number of pure and germinating seeds per pound, size 

and appearance counting for very little if the two foregoing 

conditions.are satisfied... New Zealand red proved most 

suitable at Carbeth. A satisfactory basis of valuation would 

take into account percentage of purity and of germination: 

and the number of seeds per pound weight. High priced 

seed did not vield the largest crop. 

IMPORTATION OF CALIFORNIAN LADYBIRDS. 

The Board have been favoured by Mr. F. Paget Norbury, of 

Malvern Link, with the following account of an experiment 

made by him last year in importing ladybirds from the United 

States with a view to combating the aphides in his hopyard. 

The consignment, which was sent over in the spring of 1903, 

consisted of two gallons of the Californian species, //7ppodamia 

convergens, known in the United States as a ravenous devourer 

of plant-lice, and more especially of the Woolly aphis. 

The ladybirds on arrival at Malvern were released into a 

small field of lucerne adjoining the hopyard, Owing, however, 

to delays on the journey, a large percentage were dead: Mr. 

Norbury reckons that not more than 1,500 had survived the 

journey. In spite of inclement weather the insects successfully 

found their way to the hopyard; and on a bright sunny day 

some twenty to fifty could be noticed during a casual walk 

through the yard. ’ 

There was last summer an unusual number of native lady- 

birds, but the Californian species was easily recognisable ; the 

colouring being a far more brilliant scarlet, whereas the English 

were more generally of a yellowish hue. The presence of a 

large number of indigenous kinds naturally detracts somewhat 

rom -the value of the experiment... The, imported. beetles 
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appeared to be fairly active in the search for food, but Mr-. 

Norbury found that they did not, as a rule, climb to a greater 

height than five or six feet from the ground, and he noticed 

them constantly on the ground and among the clods. 

They bred successfully, their larve being easily distinguish- 

able by their colour-and size. They\were very active, and 

undoubtedly destroyed a large quantity of aphides. 

Mr. Norbury only found it necessary to wash his hops once, 

although most of his neighbours washed from two to four times. 

He does not, however, consider this fact a good criterion, as his 

is a new plantation, half a mile from the nearest hopyard, and 

the ground was therefore probably not previously infested with 

vermin. Washing did not kill the ladybirds, but only knocked 

them off the bine temporarily. 

The attack of aphis suddenly ceased towards the latter part 

of July, and the ladybirds were subsequently found scattered all 

over the farm, and as far as 600 yards from the hopyard. They 

were principally in amongst the mangolds, upon which they 

must also have laid their eggs, for a number of “ colliers” (larve) 

were at one time noticed upon the leaves. 

Like so many experiments of a similar nature, it is not easy 

to estimate with any degree of certainty the result of a single 

trial, owing to the difficulty of gauging climatic causes, &c., 

and to the other circumstances already mentioned. 

Mr. Norbury is accordingly unable to say whether the result 

can be held to have proved a financial success. Had a larger 

number survived, he has no doubt that they wculd have more 

than amply repaid the outlay. It will be interesting to see 

whether any of the first consignment manage to survive the 

English winter. 

MANURING OF, HOFs.* 

Hops, like most luxuriantly growing plants, are very re- 

sponsive to nitrogenous manures ; and this observation formerly 

led to the neglect of phosphates and potash as ingredients in 

manures for this crop. Of late years, however, Mr. “A. D: 

* The Manuring of Hofs. By Bernard Dyer, D.Sc. (Vinton & Co. Price 1s.) 
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Hall, Director of the Lawes Agricultural Station, Rothamsted 

has shown that the hop plant requires these latter substances 

just as much as nitrogen ; that the hop is, in fact, an all-round 

feeder. Hitherto, also, the nitrogenous manures applied have 

been mostly of an organic character, which are only slowly 

available, while sulphate of ammonia and nitrate of soda have 

been comparatively neglected ; the latter, indeed, being regarded 

as of little value, probably because the hops were not at the 

same time supplied with phosphatic and potassic manures 

This fertiliser, however, may prove very useful as a dressing in 

spring, more particularly if the other nitrates have been washed 

out of the soil during a rainy winter; and it has been used a 

good deal of late vears. 

With the view mainly of ascertaining the limits within which 

nitrate can Le most economically and safely used, experiments 

have been carried out during the past eight years on the farm of 

Ar. Shrivell, at Hadlow, near Tonbridge, under the supervision 

of Dr. Bernard Dyer. To make the experiment as simple and 

direct as possible, nitrate of soda was the only source of the 

nitrogen supplied to the plants, and was applied, in varying 

quantities, with phosphates and potash. 

The manures applied, and the cost per acre, are shown in 

the following table :— 

| Annual 
| Cost of 

Blots Annual Manuring per Acre. Manure 
per 

INCH: 

A *Phosphates and Potash ie 
B Phosphates, Potash and 2 cwt. Nitrate of Soda . 
¢ Phosphates, Potash and 4 cwt. Nitrate of Soda ... 
D Phosphates, Potash and 6 cwt. Nitrate of Soda ... 
E Phosphates, Potash and 8 cwt. Nitrate of Soda 
F Phosphates, Potash and Io cwt. Nitrate of Soda.. 
x 30 loads (15 tons) London Dung y ANI ANB os WA 

| ome 

610,060 O76 = 

* 8 cwt. superphosphate and 2 cwt. muriate of potash in 1896; Io cwt. basi_ 
slag and 2 cwt. sulphate of potash in 1897; 8 cwt. superphosphate and I cwt 
sulphate of potash in 1898; IOcwt. basic slag and 5 cwt. kainit in 1899 ; Io cwt. 
superphosphate and 2 cwt. sulphate of potash in 1900; 10 cwt. superphosphate 
and 2 cwt. sulphate of potash in I901 ; Io cwt. basic slag and 2 cwt. sulphate of 
potash in 1902. 

The remainder of the field was dressed in certain years with various fertilisers, 
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The yield in each year, together with the rainfall, was as 

follows :— 

FuGcLes Hops, 1896-1902. 

Weight of Kiln-dried Hops per Acre. 

| | Average 
1896. | 1897. | 1898. | 1899. | 1900. | 1901. | 1902. | of seven | 1903. 

| years. 

PAT a Sat NV ||| Raabe 

Cwthn Cw. | "Cw. Cwt.1)Cwt.2 |, Cw iCute |. Cxvtnme i Carte 

133 5 4 | 20% 8 19} | 12; | 12% > 
163 Ot 10; 224 9% | 233 144 154 12 
NO sale Be | 233 II 25 eel LOLs 13 
Toa) 0s 13 224 10s | 244 | 154 164 l2¢ 

15 | 134 | 5) 238 |r «ape | 16, | ayes 
5s 1 15 24 EEE TOS 25 154 17 154 
13 8 OF |) 2450/10?) We26a ato 15% 133 

In. In. Jay vel) 160 In. Fle In. In. 
Total Rain- | 

fall i. 242005) 23.05) | 18.255 2404) 26.601) 20.267 20 Aralee ees — 
Rainfall— 

Jan.-Sept. | 15.72 | 18.12 | 10.73 | 16.89] 18.80 | 13.26 | 15:60 | 15.59 — 

In the earlier years, no critical examination was made as to 

the comparative quality of the hops from the several plots ; but 

in and since 1898 they have been submitted to chemical 

examination and also to examination by market experts, the 

latter affixing a price to the samples according to what they 

would be worth if placed on the market at the time they were 

sent in. The chemist’s valuation, which would tend to represent 

the value to the brewer, was higher than that of the merchants, 

who quoted a price “to the grower.” The pecuniary results 

are shown in the next table, the merchants’ valuation, as the 

most important to the farmer, being quoted. 

On the whole, the most profitable results, from the farmers’ 

point of view, have been produced on Plot E, z.2., by 8 cwt. of 

nitrate of soda per acre. So large a dressing as this would not, 

however, be given where dung and other miscellaneous nitro- 

genous fertilisers are used from time to time. 

Dr. Dyer quotes also the results of “similar experimen 

conducted in 1900-2 at twenty-one hop plantations in Germany, 

under the auspices of the German Hop Growers’ Society, in 
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| 

Valuation of Crops per Acre | Average 
at Factors’ Quotation, | annual | Average | 

_ increase | Annual 
Elta Annual Manuring in value | Cost of | 

per A cre: as Manure | 
dverage |compared| per 

1898/1899|1900 I901]1902} Annual with Acre. 
Value. | Plot A. 

j Sara. 

| <A | Phosphates and Pot- od ae tamer) fs . : 
ash we a 12.50) 1235.41. 40: | 38: 1267 47 — Z1O70 

| B | Phosphates, Potash 
and 2 cwt. Nitraie | 
Of: Soda.“ wel Zail 45 1. 40! 44. | 80 58 OE 3 10,04) 

C | Phosphates, Potash | 
and 4 cwt. Nitrate | 
Ole SOda~ 3, 2 o9%! 48 |. 527). 48°.| 86 OS) | 18 4 1070: | 

} D |} Phosphates, Potash | 
| and 6 cwt. Nitrate 

Ofysoday =.. ee OZ) I50: (+ 50>|46--| 82 6454." 17 5 100} 
| E | Phosphates, Potash | 

and 8 cwt. Nitrate | 
of Soda~... PLOA|= 50151 | 48. |, 87 FO 23 6 100 

| F | Phosphates, Potash | 
and 10 cwt. Nitrate | 
of Soda me (LO2| 356"| 48-|' 44 | Sr 66 19 7 101.0 

i 30 “loads, (15 tons) | 
| London Dung 69 | 47 | 54 | 49 | 84 on | 14 6 00 

which the best results (according to weight of produce) were 

attained with 53 cwt, nitrate of soda—the highest quantity used 

—accompanied by phosphates and potash. 

As to the practical limits of safety, Dr. Dyer and Mr. Shrivell 

conclude that, even when the soil is otherwise liberally manured 

by autumn or winter dressings of dung, rape dust, fish guano, 

&c., 4 cwt. of nitrate per acre, applied early in the season, may 

be. regarded as a thoroughly safe. dressing for hops. This 

quantity should not be exceeded in the case of the more delicate 

varieties. If no other nitrogenous manure has been given, as 

much as 8 cwt. may be used. 

Large quantities of nitrate should be divided into separate 

applications of not more than 2 cwt. per acre, at an interval of 

some weeks. April and May are the best time to use it. 
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INFLUENCE OF CHANGE OF SEED ON THE YIELD OF 

POTATOES. 

The; Yorkshire Collese Weeds, sina -ineport som, slestsmon 

Varieties of Potatoes in 1902 and 1903” (Builetin No. 35), draw 

attention to the influence of change of seed upon the yield. It 

has generally been recognised that the introduction of seed from 

another district gives a better crop than seed of the same 

variety grown on the same farm for a few years. An instance 

of this was noted at Garforth last year, where the yield from 

seed of certain varieties originally obtained three years 

previously from another locality, was compared with seed 

obtained from the same grower in the spring of 1403. The 

resulting crops showed a marked increase in favour of the new 

seed im each case):—— 

Total Vield of Potatoes per acre. 

Variety. Old Seed. | New Seed. 

2 pra 
Tons. Cwt. Qrs. | Tons. Cwt. Qrs. 

SOHN QUST — Ga. es Si Tie) LOna. © | Wet ee 
Challenge ... ae soi ie 9 oO 3 | 13 fo) 6) 
Conquest ... ae ie see 8 19 fe) | II 17 2 
Eightyfold... a Ac ee 4 O O | II 12 2 

| 

[t should also be pointed out that the old seed had the 

advantage of having been selected in the previous autumn, 

and that when planted the sprouts were longer than those of 

the new seed. 

There was no disease among the tubers from the new seed, 

whereas disease was present in all those from the old seed, in 

amount varying from 14 to 33 per cent. of the crop. 

FIXATION OF ATMOSPHERIC NITROGEN BY CHEMICAL 

AGENCY. : 

It has long been anticipated that a means would, sooner or 

later, be devised whereby the free nitrogen of the atmosphere 

would be brought into some form of chemical combination 

that would make it available as manure. This is actually 

accomplished by natural agencies through the action of the 

bacteria associated with the roots of the Leguminosz, but such 

fixation of nitrogen, important as it is in the economy of the 
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farm, does not lend itself to industrial conditions. It has also 

long been kiiown that nitrogen may be induced to unite with 

oxygen through [the agency of electricity, but, so far, this 

process is hardly beyond the stage of a laboratory experiment. 

Kecently attention has been given to fixation through the 

agency of calcium carbide, and a description of the process, 

with an account of experiments conducted with the resuitant 

substance on various crop-plants, were communicated on the 

18th of February to the Manurial Section of the German 

Agricultural Society by Prof. Gerlach, of Posen. 

The‘nitrogen so fixed may be used either as calcium cyanamid 

or as ammonium sulphate. The experimental results in some 

cases are very favourable to the new substance, while in others 

they are less so. Evidently there is still much to learn with 

regard to the conditions under which it may be most advan- 

tageously employed, but there can be little doubt that the 

report in question marks a long step forward. 
[ Mitt. Deut. Land, Gesell. Feb. 20th, 1904. | 

Tie. WU SSE La SCALE: 

(Wytilaspis pomorum. Bouche.) 

The Mussel Scale (A/ytilaspis pomorum), or Oyster-shell Bark 

Louse, as it is sometimes called, is found chiefly on apple, but 

also fon pear, currant, plum, hawthorn and blackthorn. This 
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Fig. a, Female Mussel Scale, dorsal view; Fig. 4, ventral view ; 
Bis. ¢, Male Scale.* 

* From \ First \Report on Economic, Zoology, British Museum, National 
History Department. 
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pest, one of the most injurious British scale insects, is also found 

in North America, Australia, New Zealand, and South Africa, 

having been imported on nursery stock. In this latter way it is 

also largely distributed in this country. The necessity of 

fumigating young stock before planting is thus rendered 

essential and should be done by all nurserymen before their 

stock is sent out. A few scales may easily escape detection and 

so set up a large colony, to the detriment and even death of the 

tree. There is no district in England where this pest does not 

occur in greater or less abundance. Old trees and neglected 

orchards chiefly encourage it, but young stock suffer far more 

than old. 

This scale insect is frequently taken for growths on the bark ; 

but the scale is the product of a minute insect belonging to the 

Coccide. The male and female scales differ in appearance and 

size ; the former being seldom observed. 

The insect damages the trees by sucking out the sap with a 

long, flexible mouth, which it inserts into the plant ‘tissues. 

It occurs not only on the trunk and boughs, but also on 

the leaf and fruit. Foreign apples are frequently imported 

covered with this and other scale pests. The scale, as in all 

Coccidé,is a product formed by the insect which lives beneath 

it, partly by excretions from its body, partly by the cast skins 

of the insect, the so-called exuvie. 

Life fTistory. 

The female scale (Fig. a, 0) is about one-eighth of an inch long. 

It is rounded at the end, but tapers to a point at the head ; it 

may be straight or curved, and even much contorted. In colour 

it varies from deep brown to almost grey. The male scale is 

much smaller than the female and of the form shown in Fig. c. 

The eggs are laid by the sedentary female under the scale. 

They resemble to the naked eye small whitish dust. As 

many as cighty may be counted under a single scale, but the 

number varies considerably. The eggs give rise in the early 

summer to very small, active six-legged larve, which crawl 

from beneath the scales and may be distributed from tree to 

tree by the wind, by birds, and by predatory insects, such as 

lady-birds. They are about one-hundredth of an inch long. 
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Ina short time they fix themselves to the plant by their short 

proboscis and draw away the sap ; the scale then commences to 

form by the excretion of a few waxy threads and gradually 

srows to the form shown in Fig. a. During this period the 

larva loses its legs and becomes converted into a fleshy legless 

creature ; the female remains feeding beneath the scale and is 

S 

Fig. d@, Piece of branch infested with Mussel Scale. 

provided with a long flexible proboscis, which is inserted into 

the tissues of the plant. Towards the end of the summer she 

deposits her eggs and dies, her shrivelled skin remaining 

beneath the scale. 

If the larva is going to become a male, not only is a different 

scale produced (most often upon the leaves) but a_ totally 

different mature insect. The male undergoes a kind of pupal 

stage and escapes from the scale as a small winged insect. The 

males are very rare, most of the females reproducing asexually. 

A single brood normally exists in this country. 

Scales have many natural enemies, but this species and those 

that attack the currant in this country are not materially 

lessened by them. Amongst the natural enemies birds alone ds 

any good. The Partdae or tits and a few other birds, such as 

the tree-creeper. and wryneck,’ feed upon this‘ scale, ..Lady- 
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birds and their larvze eat scale, but none seem very partial 

to the mussel scale in Great Britain. Minute hymenoptera 

(Chalcididae) also live as parasites upon them, but seldom do 

any appreciable good. 

Treatment. 

The only sound advice that can be given to fruit growers is to 

go on washing and ignore the infinitesimal help given by these 

minute parasites, also to encourage those useful birds, the tits, 

in orchard and garden. The trunks, &c., of all trees must be 

kept clean, ze., free from rough bark, moss and lichens. This 

can be done by washing in winter with caustic alkali wash (see 

Leaflet 70), which at the same time corrodes and loosens the 

scales from the trees. Badly infested trees should also be 

sprayed in the early summer—about the middle of June—with 

paraffin emulsion, two or three times, at intervals of a few days. 

This kills numbers of the young and corrodes away to some 

extent any remaining scales. Whitewashing the trunks of the 

trees as far as the forks of the boughs does some good and helps 

to keep the wood in a healthy state. All young stock should 

be treated in order to destroy the scale, before or soon after 

‘being planted. The best method is fumigation with hydro- 

cyanic acid gas, the most valuable scale remedy. 

The bushes or young trees should be placed in a box or 

canvas tent of known capacity and subjected to the fumes of 

_hydrocyanic acid gas for one hour. Large numbers can be 

treated vat once at littlesexpense: | After thevstockwis packed 

under the tent or in the box a jar should be placed on the floor, 

and then water placed in it. Sulphuric acid is added to the 

water, and then the cyanide of potassium, wrapped in blotting 

paper, dropped into the acid and water. 

The proportions are as follows :—1 oz. of cyanide of potassium, 

1 oz. Of sulphuric acid, 12 oz. of water for 250 cubic feet of 

space. 

This can, of course, be reduced according to the size of the 

fumigating box or tent. 

It must be remembered that the gas is deadly poisonous to 

man, and that the cyanide of potassium is also a deadly poison. 

The fumes must not be breathed. The cyanide should be in 

small lumps, wrapped in blotting paper, and then dropped into 
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the acid and water, and the box or tent rapidly closed. When 

opened at the end of an hour, it should be done so that the 

wind blows the fumes away from the operator, and left to 

ventilate for half an hour before the stock is removed 

PLUM: APHIS: 

(Aphis pruni, Reaum). 

This is one of the most destructive plum pests, and was 

unusually abundant in 1907, complaints being received from all 

parts of the country. The attack is very characteristic ; the 

leaves shrivel up, the edges being gradually rolled up and 

forming nests for the rapidly increasing insects; the fruitlets 

soon commence to fall, and the leaves die right off. . During 

last season it was observed that the young leaves that were 

attacked fell prematurely when still green, but as a rule they 

hang on, and the tree presents a strikingly characteristic 

appearance. 

Damson plantations often suffer most severely from. this 

blight. A good show of blossom may be seen in May, and by 

June scarcely a fruitlet or leaf will be seen on the trees. Plums 

of all kinds and greengages suffer nearly as severely. The 

same aphis may also be seen on peach, apricot, apple, and, 

according to Buckton, on the aster. It is subject to consider- 

able variation in size and colour, and probably occurs on other 

plants, amongst which have been mentioned chrysanthemum 

and gooseberry. Wild prunes, such as the sloe, afford a constant 

means of invasion of our plantations. 

This species must not be confused with the hop-damson aphis 

(Phorodon humult var. Malaheb), easily distinguished by the 

frontal tubercles, which are absent in the plum aphis. 

Life History. 

The aphis first makes its appearance in the early spring, when 

small green lice may be observed here and there on the young 

leaves. These have come from eggs that have remained all the 

winter upon the plum trees. These lice rapidly grow into the 

wingless viviparous females, large green aphides, varying in hue 

to olive brown; they have three faint green stripes on the 
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abdomen, olive brown antennz, and brown cornicles ; the whole 

body above and below is covered with a mealy down. These 

apterous females soon commence to produce living young, which 

rapidly mature and produce other young. This asexual repro- 

production of wingless forms goes on for some time, and under 

favourable conditions to such an extent that the leaves, which 

have gradually curled up, die off. As food supply commences 

to fail these lice, instead of turning to wingless viviparous 

females, enter a pupal stage, rudiments of wings—“ wing-buds ” 

—appearing. The pupa is shining green and dull yellowish, 

the wing-cases tipped with daris brown; the green cornicles 

also tipped with black. The pupal form has been observed in 

the first week in June, and again in July. Sometimes all the 

lice on'a tree enter this stage at once, at other times only 

a few. 

The winged female coming from the pupa is also viviparous— 

in colour she is appie green, with black head, thorax, and 

antennz; on the green abdomen is a dark patch and dark 

lateral spots; the wings are irridescent with brown veins. 

These winged viviparous females fly about and settle upon 

other trees, thus setting up fresh colonies. Their living young 

grow into apterous viviparous females, which carry on rapid 

reproduction like the first series. 

In the autumn the pupal stage is assumed again, but from the 

pupe now come winged males and wingless oviparous females. 

- The winged male is small, with a dusky ochreous body and a 

dark brown head, markings on the thorax, and three on the 

abdomen. The colour varies considerably, some males being 

almost black and some wholly black, according to Buckton. 

The apterous oviparous female is pale yellowish-green, almost 

transparent, with brown cornicles. This female, after being 

fertilised by the male, deposits little shiny black:eggs at the 

base of the buds and on the twigs. Egg-laying may commence 

early in October, and goes on until November. These eggs 

usually hatch early in April, but the lice have been observed as 

early as March. Not only are the eggs laid on prunes, but also 

on the apple, and probably on peach and nectarine. They are 

firmly attached by a gummy excretion by the parent, and are 

too thick-shelled to be affected by caustic alkali wash. 
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Another green aphis, Hyalopterus prunt (Fabr.), also infests 

plums, swarming under the leaves and producing white hoary 

masses, which, however, do not seem to curl up the leaves in 

the characteristic way done by Aphis prunz. Apterous viviparois 

female of this aphis is flat, pale green, with dark green mottlings: 

a dark dorsal stripe, and dusted with white meal ; the winged 

viviparous female is a bright pale yellowish-green, with red eyes 

and dark green thoracic lobes ; cornicles green and very small ; 

legs pale green, and wings with yellow base and stigma. The 

oviparous female lays her eggs near a leaf-bud, the egg being 

covered with a mealy coat. It may frequently be found doing 

damage, but not nearly to the same extent as the former 

species. 

Methods of Prevention. 

This pest can easily be kept in hand if attacked in its early 

stages. When once the females commence that remarkable 

and rapid production of living young and the leaves begin to 

-curl up, they are difficult. to destroy. Not only do the curled 

leaves protect them, but they are also covered with mealy 

powder, which helps to keep off the insecticide. Washing 

should begin. as soon as the leaves unfold, and must be 

continued every now and then, at intervals, say, of a week. 

Some good will be done by spraying even when the leaves 

are curled up, but not much; to be successful the lice must be 

killed before they enter the breeding stage. Quassia and soft 

soap or paraffin emulsion may be used for this purpose. 

THE Dot MOTH 

(Mamestra persicartae. inn.) 

Dot moth caterpillars are frequently recorded as pests. Their 

food plants suffer much: as a rule garden flowers, such as 

dahlias, marguerites, marigolds, pansies, geums, &c., suffer most ; 

but vegetables, fruit trees and bushes are also eaten by these 

larvee. They have also been recorded on lilac, poplar, clematis, 

ivy, &e. They are ravenous feeders, and strip the plants in 

a very short time. 

The moth appears in June and July. It varies from an inch 

Sy 
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and a-half to an inch and three-quartersin size. The front wings 

are blackish, with a dull purplish gloss when fresh; there are 

rusty brown marks, and also small pale spots at the tip and 

hindmost edge. These spots may, however, be indistinct, and 

a large white kidney-shaped dot may be very pronounced. The 

hind wings are dusky grey, shading into dull whitish at the 

base. The moths fly at night, and deposit their eges upon the 

food plants, as many as thirty being laid by each female. 

The larve appear from the beginning of July until the latter 

part of August, those hatched latest not maturing until the 

end of September. When full grown they are about an inch 

and a-half long. Some have been found as late as the middle 

of October. The larva varies in colour from deep green to 

pale green or grey, or even reddish-grey, the colour being 

apparently influenced by the food plant. Owing to this 

variation of colour they are often very difficult to detect when 

feeding. The caterpillars have a pale dorsal line, and some 

darker marks along the back; there are five dark oblique 

bands below; the head is green, and the thoracic shield has two 

dark green or brown patches. The colour seems to vary not 

only with the plant, but with the part of the plant attacked, 

and Buckle figures four larve on /Pterzs aquilina, green 

caterpillars being on green parts, and brown on the brown 

parts. 

When full grown the larva falls to the ground and changes 

into a brown pupa in the earth, remaining in that condition 

until the following summer. 

The best remedy in gardens is hand-picking. Where the 

caterpillars appear in large numbers on gooseberry and fruit 

bushes, it would be best to spray with some arsenical wash. 

It is said that if they are shaken off the plants, and drenched 

when on the ground with cold water (especially in hot weather), 

violent purging is caused and the caterpillars are reduced to 

mere skins (Ormerod). 

Gardens that have been attacked by the Dot moth should 

be lightly forked over so as to expose the pupz to the attacks 

of birds. It would be worth while to let ducks, or in an orchard 

fowls, run over the infested ground: both ducks and_ fowls 

devour the pupz greedily. 
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APTERA ON CAULIFLOWERS AND CELERY. 

The Board recently received from Pembrokeshire specimens 

of insects which were destroying the roots of cauliflowers and 

celery. These insects were identified by the Natural History 

Museum as belonging to a genus of Aftera known as Lipura. 

These insects frequently swarm in the ground, especially in 

cucumber frames or hot beds, but they attack the roots of 

almost all plants. Carrots may frequently be found covered 

with them, particularly those suffering from “rust,” and celery 

also is severely injured, the attack being worst when other 

insects have mined the outer bleached stalks. 

Lipura and Collembola (another genus of Afptera) feed upon 

the plants where the tissue is sound just as much as where the 

plants are diseased. Little is known regarding the life history 

of Lipura, but it breeds in the soil and the young form re- 

sembles the adult. 

These insects are always most abundant in damp soil and 

in wet seasons. Soot and lime worked into the soil with 

a prong-hoe has been found beneficial in attacks of this and 

allied species of Aftera. If they are doing harm in only a small 

area, it would be worth while to inject bisulphide of carbon into 

the ground where cauliflowers are growing and along the rows 

of celery. For cauliflowers an ounce to every four square yards, 

and for celery half an ounce every three yards, alternately on 

~each side of the rows, is the best quantity, care being taken 

to put it about six inches away from the plants and under 

the sloping earth, so that it will descend down to the roots. 

Care must be taken not to let the liquid bisulphide touch the 

roots of any plants, and it must be remembered that. this 

substance is both poisonous and highly inflammable. 

LARVA OF TORTRICID MOTHS, 

The larve of several tortricid moths do much harm to fruit 

trees. All these pests can easily be destroyed by arsenical 

spraying ; but by about the middle of June the larve are all 

full fed, and it would not then be worth while to spray them. 

5 5)2 
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The trees should be washed with caustic alkali wash in winter, 

and with arsenate of lead and paraffin emulsion in early spring. 

The latter wash should also be applied when the leaves are out, 

and again after the blossom has fallen. Recent observations 

show that arsenate of lead is more effective than Paris green 

for destroying all mandibulate fruit pests. 

LONG-HORNED LOCUST. 

Specimens of a “long-horned locust” (a species of Dzestrem- 

mena) were recently found to be damaging the spikes of Hip- 

peastrums in a nursery at Richmond, and another specimen was 

recently found in a cellar in London. The natural home of this 

insect is China and Japan, and the insects which were found at 

Richmond were no doubt brought over with consignments of 

lily bulbs from Japan. As both male and female mature insects 

were present in the nursery, and as this locust has now been 

found in two different localities, there seems to be a possibility 

that it might breed here under favourable conditions, though 

probably not in the open air. 

Dry Ror. 

(Merulius lacrymans, Fries.) 

As a destroyer of timber used in the construction of dwelling- 

houses, the fungus popularly known as “dry rot” has been too 

well known for many years. Notwithstanding modern improve- 

ments in ventilation, &c., the disease appears to be gradually 

gaining ground, owing mainly to the following causes: (1) The 

use of immature and imperfectly seasoned wood, (2) the 

rapidity with which modern houses are built, resulting in the 

imprisonment of too much moisture in the material used. 

Infection with the dry rot fungus sometimes takes place in 

the forest, when felled timber remains stored there for some 

time. The first evidence of such infection is indicated by the 

presence of red stripes in the sawn wood. If such wood is 

thoroughly seasoned the mycelium present in the red stripes, 

is killed. If this precaution is neglected, or imperfectly done 
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the mycelium, which possesses the power of remaining in a 

latent condition for some time, commences active growth when 

the wood is used in any part of a building where it is exposed 

to dampness ; and this in some cases is unavoidable, as when 

the ends of joists are built intoa wall. Under such circum- 

stances dry rot eventually appears. 

On the other hand, the fungus is by no means rare on old 

beams and boards stored in wood-yards, &c., and it is mainly 

from such sources that spores or portions of the spreading 

mycelium are introduced along with new wood into buildings. 

Again, when repairs are being made to a house that has 

suffered from dry rot, sufficient care is not exercised in the 

nstant destruction by burning of diseased wood ; and portions 

that are not too much decayed are often stored for repairing 

purposes. By such means the air in towns always contains 

spores of the dry rot fungus. 

During the building of a house the danger arising from the 

presence of dry rot may be reduced to a minimum if proper 

precautions are taken. 

A thorough system of ventilation and the avoidance of damp, 

stuffy places is of primary importance. The endeavour to 

exclude dry rot by hermetically closing all communication 

with the outer air in the spaces between flooring-boards and 

joists, and similar places, has been practically demonstrated to 

_ be an utter failure, and one entailing a cost of many thousands 

of pounds to rectify in the case of a mansion constructed 

during recent years. 

Perhaps the greatest source of danger arises where the ends 

of joists are built into a wall near the basement of a house, and 

this is more especially true where there is evidence of red stripe 

in the wood. As a precaution, the ends of joists should be 

treated with creosote. Coal tar is not recommended, as its 

power of penetration into the wood is very limited and by 

forming a waterproof coating it prevents the wood from drying. 

Another frequent source of danger arises from the use of 

damp deadening material, or “pugging,” and covering it over 

with boards before all the moisture has evaporated. Such 

material should be used as dry as possible, coarse sand being 

the best for the purpose. The surface of boards coming in 
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contact with deadening material should first be painted over 

with methylated spirit containing corrosive sublimate in solution 

—six ounces to one gallon. The spirit evaporates, leaving a 

coating of corrosive sublimate on the boards, which completely 

destroys any mycelium coming in contact with it. 

It has been proved that the spores of dry rot can only 

germinate in moisture containing some alkali in solution, hence 

coal-dust, cinders, or any kind of humus should never be used 

for deadening or packing. 

The fruit of the dry rot fungus presents the appearance of 

irregularly shaped, flattened or undulating patches of variable 

size, adhering by their entire under surface to the substance 

on which they are growing. When mature the central portion 

of the patch is covered with an irregular network formed by 

slightly raised anastomosing ribs, and is of a rich brown colours 

due to the enormous quantity of spores, which are deposited 

on surrounding objects under the form of snuff-coloured 

powder. These spores are diffused by currents of air, rats, 

mice, insects, &c. 

The margin of the fruiting patch is surrounded by a snow- 

‘white fringe of mycelium, which spreads in every direction 

over surrounding objects, creeping up walls and passing through 

crevices, the advancing mycelium being supplied with food and 

moisture from the parent plant growing on wood. This food 

is conducted through cord-like strands which form behind the 

thin advancing margin of mycelium. 

Owing to this supply of food from a central source, the 

mycelium can extend over stones and other substances not 

containing food, and thus spread from the basement to the 

top of a house. Each time the migrating mycelium comes in 

contact with wood, the latter is attacked, and a new centre 

of food-supply is established from which strands spread in 

search of other sources of food. The mycelium often forms 

felt-like sheets of large size that can readily be removed intact. 

These sheets are at first white, but soon change to a pale grey 

colour,a character by which dry rot can be readily distinguished 

from another wood-destroying fungus, Polyporus fomentartus) 

even in the absence of fruit, the felted mycelium of the latter 

femaining permanently white. 
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The spreading mycelium can be checked by the application 

of carbolic acid, and when its presence is once detected, all 

wood-work that can be reached should be thoroughly saturated 

with the same substance. 

The specific name of dacrymans, or “weeping,” alludes to the 

power of the fungus to attract moisture from the atmosphere. 

Under certain conditions moisture is absorbed to such an extent 

that it hangs in drops, or even drips from the surface of the 

fungus. This moisture assists very materially in rotting the 

timber, which afterwards becomes quite dry and friable. Hence 

the popular name “dry rot,” which alludes to the last, and most 

frequently observed, stage of decay. 

DISHASD DD: Wore AGS 

Specimens of diseased lilac branches which were forwarded 

to the Royal Botanic Gardens, Kew, last summer, were found 

to have been injured by a fungus, Lotrytis cinerea, Pers. This 

_generally first shows itself in the fork of a branch, and thence 

extends so that the branches often present a rusted and girdled 

appearance. The portion above the wound usually dies in the 

second season after the attack. 

The leaves of the lilacs had also been scorched by frost. 

Such injury is not as a rule of a serious nature ; but last season, 

owing to the excess of rain, some of the injured leaves were 

attacked by the 4oérytis, and the fungus in some instances ran 

down the injured leaf, attacking the stem. 

Where lilac branches are injured by this fungus, they should 

be cut away below the wound and burned at once. Where the 

wound is only slight, and confined to only one side of the 

branch, painting the diseased portion with fir tree oil might 

prove beneficial. 

By using smudge fires during the night, when late frosts are 

expected, lilacs would be secured from harm. Damp sawdust, 

into which a small quantity of gas-tar is stirred, is cheap and 

effective. The fires should be made on the windward side of 

the trees, and about 200 yards apart. 
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LYMPHANGITIS OF THE HORSE. 5 i) | 

LOCKING OF MILK. CHURNS FOR CARRIAGE BY RAIL. 

The Board of Agriculture and Fisheries continue to receive 

representations as to the alleged loss of milk, in course of 

transport by railway companies, from the cans or churns after 

they have left the farm. They accordingly think it desirable 

again to call the attention of farmers to the possibility of 

locking or sealing their milk-churns before delivery to the 

railway company. 

In this connection reference may be made to the corres- 

pondence between the Board of Agriculture, the Board of 

Trade, and the Railway Companies’ Association, in 1899, which 

was published in the /ournal for March, 1900 (Vol. VI., 

p. 476). 7 
In consequence of complaints then received, the Board drew 

the attention of the Railway Companies’ Association to the 

hardships arising by reason of the prosecution of milk producers, 

in cases in which milk is proved to have been pure when handed 

over to a railway company for conveyance to the consignee, but 

is found upon arrival at the station of destination to have been 

adulterated. It was also alleged that the railway companies 

would not accept milk-churns for carriage at the “reduced” 

rate if they were padlocked or sealed. In their replies the 

c\ssociation informed the Board that the companies do not 

object to the churns being locked or sealed provided that the 

tare weight of the cans is stamped upon the outside, so that 

in case of doubt the quantity of milk within the churn can 

be approximately ascertained by allowing 10} |b. for each 

gallon of milk declared. The companies, however, reserve the 

right to open locked cans when there is any reasonable doubt 

as to the accuracy of the consignment. 

The Association also stated that all the principal railway 

companies do not make any difference in the charges when 

sealed cans are used. | 

EPIZOOTIC LYMPHANGITIS OF THE HORSE. 

A contagious disease of horses, known as “ Epizootic 

Lymphangitis,” is reported to have been recently detected in 

England and in Ireland. 
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The symptoms of this disease are swelling of one of the limbs, 

usually a hind one, and the formation on the swollen member 

of small nodules, which burst and discharge matter. In this 

respect the disease closely resembles ordinary farcy, from which, 

however, it may be distinguished by microscopic examination 

of the matter discharged from the sores, or by testing the horse 

with mallein. 

The disease being of a very contagious, chatacters 1h) 1S 

important that it should be detected at an early stage, and the 

Board of Agriculture and Fisheries have, therefore, called the 

attention of local authorities to the danger which exists in this 

connection. | 
Every horse with a chronic “thick leg” on which sores are 

present should be suspected of being affected either with 

“ Epizootic Lymphangitis” or with farcy. Horse owners would 

be well advised to keep a special outlook for the development of 

such symptoms in the case of horses recently acquired by them, 

and the Board would be glad to receive early information as to 

the existence or suspected existence of the disease in any 

locality. 

| HIDE SALT AND WIREWORMS. 

The Board of Agriculture and Fisheries think that it may 

prove useful to give publicity to the following correspondence 

between the Secretary of the Board and Mr. S. Rosbotham, one 

of their Agricultural Correspondents, upon the use of hide sait as 

a remedy against wireworms. Hide salt, like fish salt, contains 

a considerable quantity of nitrogen, and it is possible that the 

cood effects of the salt on the crop may be the reason that it is 

credited with insecticidal properties. It would be interesting to 

see experiments carried out with it by some of the Agricultural 

Colleges :— 
“Board of Agriculture and Fisheries, 

“4th March, 1904. 

“ DEAR MR. ROSBOTHAM,— With reference to the conversation 



HIDE SALT AND WIREWORMS. 523 

which took place between us when I was in Lancashire last 

week upon the subject of wireworms, I should be very much 

obliged if you would look through the enclosed leaflet* and tell 

me whether any suggestions occur to you respecting it. Your 

own practical experience would be of value to us. 

“If at any time you thought it would be useful that we should 

give publicity to the fact that a leaflet on the subject has been 

prepared and issued, and will be supplied to all to whom it may 

be useful, we should be very glad to make arrangements 

accordingly. 
SOY OUNS: SINCERELY, 

(Segned LO rT. 

“Stanley Farm, 

“ Bickerstaffe, Ormskirk, 

“ March 5th, 1904. 

“DEAR SIR THOMAS,—Your letter to hand this morning, 

_and with further reference to our conversation with respect ‘to 

the pest of wireworm, I can speak from experience that hide 

salt applied to land in the autumn before being ploughed, 

especially ley land, is an efficient remedy for wireworm. The 

result may not prove entirely satisfactory from the first applica- 

tion, and in such cases a repetition of the dressing should be 

made annually, until the pest is got rid of. The dressing should 

pilo@teexcced 3.cwt. per statute acre. No land cotld-have been 

more infested with wireworm than that which I occupy at the 

present time. Repeated applications of hide salt have been the 

means of combating the pest, and to-day the farm is practically 

free from wireworm. As to the paragraph in the leaflet with 

regard to seaweed being a preventive, | might point out that 

the latter contains a large percentage of salt, and therefore 

proves that salt is a remedy for the destruction of the wireworm. 

Particular attention must be drawn to the fact that hide salt, 

and not common’ salt, is recommended. I* think that if a 

paragraph could be embodied in the present leaflet, and 

circulated, it would be a wise and beneficial arrangement. 

“Ol 'remaity,-etc., 

(Szgnved) “S.-T.’ROSBOTHAM.: 

*Leaflet No. lo. Wireworms. 
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QUARTER EVIL, OR BLACK LEG. 

Although quarter ill has existed in Great Britain and in 

Ireland for a very great number of years, no reliable estimate 

can be formed of the number of animals which annually die of 

this disease ; but it may at least be concluded that the mor- 

tality is very serious. 

Quarter ill may be said to lack much of the importance 

and interest which is attached to anthrax, inasmuch as it is 

confined to two domestic animals—sheep and cattle—and is 

not communicable to man. It, however, resembles anthrax, 

in so far as they are both caused by the introduction into the 

blood of the healthy animal of specific bacilli. 

Both of these diseases have a tendency to recur on farms or 

premises where animals affected with these diseases have been 

previously kept. 

On the other hand, neither anthrax nor quarter ill is com- 

municable by association of the affected with the healthy 

animal, and in that respect they differ from most of the con- 

tagious diseases which are legislated for in this country. 

Another peculiar feature of quarter ill is that while it is very 

fatal to sheep at any age, cattle over two years may be said to 

have an immunity against the disease. 

The symptoms of quarter ill in young cattle are so strikingly 

_ different from any other disease, that an error in diagnosis is 

almost impossible. The first indication of an animal being 

affected with quarter ill is a marked stiffness or lameness of 

one of the limbs, usually upon one of the hind quarters; it is 

exceedingly dull, and presents a most anxious and dejected 

appearance, does not feed,and it is with extreme difficulty that 

it can be forced to move. Very soon after the limb is attacked 

a swelling appears beneath the skin, which is extremely hot 

increases in size rapidly, and is most painful to the animal when 

touched. This swelling has a disposition to extend down the 

leg, or perhaps along the loins and back, and when pressed 

gives a peculiar crackling sensation to the fingers. In almost. 

every instance death supervenes within a few hours after the 

swelling has appeared. : 

In the case of sheep the symptoms are not of so marked a. 
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character. The first indication is lameness, but the swelling is 

not so observable in sheep as in cattle, being hidden to a great 

extent in the case of the former by the fleece. 

There is no doubt that the disease exists to a greater extent 

among sheep in certain counties in England than has been 

generally known, and from the rapidity with which sheep fre- 

quently die it is often locally called “strike.” 

Should any doubt exist inthe mind of an owner as to vehether 

his sheep have died from quarter ill, the difficulty can easily be 

solved by making an incision through the skin of one of the 

dead animals into the tumour or swelling, when he will find it 

contains a large quantity of dark coloured fluid, which emits a 

very strong and peculiarly offensive odour. Any fluid that may 

thus escape should be carefully collected and destroyed. The 

organism causing the disease, like that of anthrax, is believed to 

exist in the soil; it has not yet, however, been determined how 

it finds its way into the system of the affected animals, but the 

probabilities are that it is through the digestive system. 

No form of medical treatment has been discovered which can 

be relied upon asa cure for quarter evil, but it has been claimed 

by veterinarians residing on the Continent of Europe and in 

America, in which countries the disease appears to be more 

prevalent than it is in Great Britain, that certain vaccines which 

have been prepared from the organism of quarter evil give pro- 

tection to the animals inoculated. Some of the authorities 

regard one vaccination sufficient, while others advocate two, 

aie am iterval of eight days,“ but the length of ‘period _ for 

which immunity can thus be obtained has not yet been satis- 

factorily determined. Another most important fact, which must 

not be overlooked, is that sometimes the inoculation is followed 

by the death of the animal which it was intended to protect. 
Since quarter ill and anthrax are both due to specific bacilli 

which, although different in form, have equally fatal results, 

similar steps in the mode of disinfection should be adopted. 

There is little hope that any attempt to destroy the spores of 

the disease in the soil can be followed by any good result, but 

measures of a preventive nature can be adopted by everyone 

who has the misfortune to have the disease in his sheds, yards, 

or other enclosed places. 
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The carcases of animals which have died of quarter ill should 

be buried in accordance with the rules laid down for anthrax, or, 

still better, cremated on or in the place where the animal died. 

All dung, fodder, litter, or other materials of a like character 

which may have been on or about piaces or sheds where animals 

have died should be burnt, or thoroughly mixed with some 

powerful disinfectant and buried in a part of the premises to 

which cattle and sheep do not have access. The sheds, par- 

ticularly the flooring and mangers, should be thoroughly washed 

and scrubbed with a 5 per cent. solution of carbolic acid, and it 

would be prudent to repeat the process before they are again 

used for cattle or sheep.* 

CALF REARING. 

In an article contributed to the Weekly Live Stock Report 

_(Chicago), of 11th September, 1903, Mr. George Prentice gives 

the details of the procedure followed on his farm in Fifeshire of 

allowing his cows to suckle several calves. 

The herd was started, in the east of Scotland, in 1888, by the 

purchase of thirty Dutch (Holstein) yearling heifers, which were | 

put to a pure Shorthorn bull. In the following year they were 

allowed to suckle their own calves, and again crossed with a 

Shorthorn bull. In 1890 fifteen were sold in calf as milch cows, 

the intention being to introduce a certain number of newly- 

imported yearlings each year; but the closing of the British 

ports to the introduction of live stock (except for slaughter) 

prevented this. The Dutch cow, or a cross of it, being a heavy 

_milker and of a tractable disposition, is well suited for rearing 

calves on the plan adopted in this herd, which is as follows :— 

The heifers with their first calves are allowed to suckle them 

for four months, when these are taken away from their mothers 

* Copies ofthis article in leaflet form may be obtained free of charge and post 
free on application to the Secretary, Board of Agriculture and Fisheries, 4, Whitehall 
Place, London, S.W. ; 



CALF REARING. 527 — 

and another young calf is given to each, which in turn is taken 

away six weeks before the heifers are again due to calve. Each 

of the cows, on having her second calf, is given another, so that 

each cow has to suckle two calves at the same time. These, like 

the heifer’s calves, are taken from the cows at four months, and 

each cow is given other two young calves, which are removed in 

time to let the cow rest and pick up before calving again. This 

system is carried on each year, so that each heifer with her first 

calf brings up two, and each cow brings up four, calves per 

annum. The calves required to make up the number are pur- 

chased from cow dealers at about a week old. 

The cows are kept in byres, tied by the neck, from October till 

May, and are hand-fed on turnips, oat-straw, and a little home- 

crown grain or other bulky good food. When a cow is due to 

calve, a young calf is purchased, and as soon as she has calved 

it is put up beside her, and her own calf is put at the wall 

behind her, and out of her sight. At first the calves are put to 

the cow four times a day, and, after about fourteen days, only 

three times a day, and are taught to suckie both from one side, 

the cow’s own calf being nearest her head. She is generally 

quite satisfied if she sees and can lick her own calf when suck- 

ling, and does not often notice or object to the strange calf, 

especially when she is tied. 

After about three weeks or a month, according to the state of 

weather, the cow and her two calves are put into a loose box, 

all untied. If the cow shows much preference for her own calf, 

and the stranger is not getting its share of the milk, the calves 

are fastened together by two straps round the neck, joined by 

a chain two feet long. The cow’s own calf must thus take the 

other calf with it when it goes to drink, and in almost every 

case this arrangement is completely satisfactory. After a time 

two cows and their four calves are put into a larger box, and so 

on till a number of them are going together, and ready to go to 

the fields in the spring whenever there is sufficient grass for 

them. 

The cows are served as soon as they come in season, and the 

bulls are allowed to run with them when at grass, as the 

great aim is to get them all calved before April, so that the first 

lot of calves may be weaned and a new lot put on by the end of 
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July. If all goes well, ten calves .are purchased about the 

middle of July, and five cows have their calves weaned. 

The weaned calves are put in some covered and enclosed 

place, out of hearing of the cows, which are tied up again in the 

byre, and to each is given two of the young purchased calves 

These calves are kept in a loose box at the end of the byre, and 

are taught always to go to the same cow. After a week or ten 

days it is only necessary to open the door between the byre and 

the calves’ place, when each pair of calves go to their own 

respective cow. After the cows have forgotten their first calves 

(in about eight days), they are turned out to grass, and are 

brought in morning, noon and night, to suckle their second lot 

of calves. The rest of the cows are treated in the same way, 

till all have a second lot of calves suckling. Of course, a calf is 

lost now and then, and, if it is one of the second lot, it may be 

too late to replace, so that the number may be thus short of two 

for each heifer and four for each cow ; but, taking the season 

1902, the result was that, with two heifers and sixteen cows, 

sixty-four calves were weaned, and one died after it was six 

months old. The calves, after they have forgotten their foster- 

‘mothers, are put on a clean foggage field (one where a hay crop 

has been taken) and are given 1+ lb. of linseed cake. During 

the next winter the cake is continued, with an allowance of 

turnips and meadow hay. 

Four yearling heifers are selected from the young stock and 

are added to the breeding stock each year ; but as it is essential 

for the success of the plan described that the cows should be 

good-tempered, drafts of young and old are made from the 

breeding herds each year, and only those that have proved 

themselves to be good mothers and willing to take their proper 

number of calves are retained. Up to 1895 the heifers only 

reared one calf and the cows three per annum. At present 

there are in the herd two of the original Dutch cows purchased 

in 1888, at this date sixteen years old, having reared, up to the 

end of 1902, one of them forty-two and the other forty, calves in 

fifteen years. 

The calves when weaned and supplied with generous food 

for some time after do not fall off at all, but improve regularly 

until ready for the fat market. In proof of this, the fat animals 
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in 1903 were sold from the herd described when from twenty- 
two to twenty-six months old, at an average of 415 for the 

heifers and £18 for the steers. 

As the cows of this herd were showing signs of getting rather 

too long in the leg,an Angus bul! has been used for the last two 

years with the most satisfactory results. In breeding, one must 

always be on the look-out to check any tendency towards 

exaggeration of any of the points of an animal. 

There is no doubt that this plan of calf rearing, as described, 

entails a considerable amount of anxiety and worry, owing to 

the great detail in the management, especially during the 

calving season and while the calves are very young. :: The 

owner of this herd confesses that more than once at these 

seasons he has been tempted to aes el his system, but when 

the time came for disposing of the stock, he has always found 

himself amply repaid for all his trouble by the prices he has got 

for his fat stock, and the saving of heavy outlay in the purchase 

of feeding stock. 

WINTER EGG PRO DUCTION, 

‘If eggs could always be produced in winter, aaultey keeping 

would, under almost all circumstances, be profitable. This 

branch of the industry requires particular attention on the part 

of poultry-keepers. In summer, fowls, however much neglected, 

will lay a certain number of eggs, but in wmter the number 

produced is in direct proportion to the skill and foresight 

exercised in the management of the. birds. 

Farmers should pay more attention to the production ae eggs 

when prices are most remunerative. To do this it is essential 

that the work should be taken up in earnest, and.that all efforts 

should: be directed towards the one object in view, ze, the 

production of eggs regularly from. October to March, This 

‘involves much trouble, and: in order to ensure success the 

‘details must be studied and strictly attended to, The majority 
Tor 
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of hens, as they are now managed, lay most eggs when the 

prices are lowest. It is necessary, therefore, to keep fowls that 

are good winter layers, and as a general rule it will be found 

that for this purpose birds belonging to one of the general 

purpose or sittings breeds, or their crosses, will give the best 

results. The number of eggs laid during the summer is com- 

paratively unimportant, provided a large number are produced 

during the winter. It should not be forgotten that excessive 

egg production in summer entails a greatly reduced supply in 

winter. | 

The cost of feeding a hen for one year should not exceed 

5s., or an average of little more than Id. per week, even when 

all food has to be purchased. On many farms this figure could 

be reduced. All laying hens, when well managed, should 

produce at least 150 eggs in a year. If the market require- 

ments are considered, and the eggs sold to the best advantage, 

a yearly profit of 5s. per hen should be obtained. Many, if not 

the majority of hens, do not lay 150 eggs in a year, and are 

kept at a loss. These are maintained and bred from, simply 

because the average poultry-keeper fails to distinguish between 

profitable and unprofitable birds. 

Select a good laying breed or first cross suitable to the soil 

and situation. (General purpose breeds are usually good winter 

layers. Their natural instinct induces them to become broody 

jn the spring and summer, and the rest then obtained materially 

aids the production of eggs at a later season. Consequently it 

is unwise to entirely prevent broodiness in hens that are required 

to lay in winter. 

Breed, however, is not everything; strain is, perhaps, more 

important. There are good and bad laying strains of every 

breed, and it would not be difficult to find birds belonging to 

breeds held least in repute as layers, which produce far more 

eggs than other fowls belonging to the most popular laying 

varieties. It is essential then to select birds from only the best 

laying strains. : 

Hatch pullets which will commence laying in November. 

For heavy breeds, which mature slowly, February and March 

are the best months for hatching. The light breeds, which are 

more active and come more quickly to maturity, may be hatched 
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in March, April, and May. Pullets of good laying strains 

commence to lay when from six to seven months old, and, as 

already indicated, all birds should begin to lay in November. If 

they begin earlier they will probably moult, which causes them to 

cease laying until the following spring, whereas, if birds do not 

start until November, they generally continue laying through 

the winter. If, however, pullets be unduly forced and commence 

laying before they reach maturity, they will always produce 

small eggs. 

Depend mainly upon young birds, as these are the most 

prolific. No hens should be kept for laying after they are 

two and a half years old. To secure a succession of pullets 

hatch a number sufficient to renew half the stock annually. 

A warm, well ventilated, weather-proof house is absolutely 

essential. It should be placed in a_ sheltered position on 

dry ground where the greatest amount of sunshine can _ be 

obtained. Dampness is fatal to success. If hens are allowed to 

run on cold wet ground, the number of eggs laid will be con- 

siderably reduced. | 

To obtain the best results, it is necessary that from November 

to March shelter should be provided for the fowls on wet, cold, 

and stormy days. This can be done most thoroughly by 

adopting the scratching shed system, which requires the pro- 

vision of a fairly large shed attached to the roosting house. 

The shed is open in the front, which is covered up with wire 

netting, and boarded up two feet from the bottom. Here the 

hens are confined when the weather is unfavourable. Nothing 

causes them to stop laying more quickly than cold winds and 

dampness. 

When the scratching shed system is adopted, everything 

possible should be done to induce the birds to scratch and keep 

themselves occupied all day long, otherwise the benefits of the 

system will be entirely lost. The shed should be littered to a 

good depth with short straw, which can be shaken up daily and 

the excrement removed from it. Some corn should be buried 

in the straw and the fowls made to search for every grain. A 

cabbage or turnip may be hung up for the fowls to peck at. 

This should be placed just within their reach, and will provide a 

certain amount of exercise and diversion. On fine days the 
GR eg 
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- fowls should be allowed out on a larger run, but only when the 

weather is favourable. | 

On some farms a barn or out-building could be utilised for 

the purposes of a scratching shed, or for a house and shed 

combined; but on the majority of holdings in Ireland, such a 

building would not be available, and the owner might not be 

convinced of the advisability of erecting special sheds and 

houses. 

Under such circumstances the fowls will have complete 

liberty as at other seasons of the year; but if they are satis- 

factorily housed at night and proper attention paid to feeding, 

they may still produce a fair number of eggs during the winter, 

provided the weather is not exceptionally bad. Still better 

results might be expected if the fowls could be induced to 

remain during the day in the driest places, and if some simple 

and inexpensive shelter were provided for them. 7 

The hens should be fed liberally on food suited to the pro- 

duction of eggs. Overfeeding must be carefully avoided. 

Indian meal should be used only in strictly limited quantities, 

especially if the fowls are kept closely confined. 

Early in the morning a feed of soft mash, composed of ground 

oats or barley meal, with pollard or sharps, mixed with skim 

milk or hot water, should be given. Cooked vegetables of any 

description, or table scraps, can be added with advantage. The 

mixture should be given warm. In the evening give a feed o1 

wheat or oats, for which, in cold weather, barley or Indian corn 

may be substituted. If the hens are kept in a scratching shed, 

reduce the morning feed of mash and afterwards give a portion 

of grain, allowing a full feed of corn as usual in the evening. 

The grain should be thrown into the scratching shed and not 

outside on the ground. A supply of green food, such as 

cabbages, is absolutely necessary ; mangolds and turnips may 

also be provided, and they will be eaten with great relish by the 

birds. A moderate allowance of cooked flesh, given every other 

day, is excellent, but not often available. Freshly crushed 

bone, at the rate of half an ounce per bird per cay, is a good 

substitute. 

Grit—such as broken flint—clean water} and a gus bath, 

must also be foul ad. 
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Keep no male bird with the laying stock ; the hens will lay 

equally well, and it is far better to have infertile eggs, as they 

keep fresh much longer. 

Nests should be kept supplied with clean materials. Clean 

eggs are more easily saleable and do not so readily become 

stale. Moreover, if eggs are washed the bloom of freshness is 

lost. | 
Fresh eggs are damaged if kept warm for even a very short 

time ; consequently, broody hens should not be allowed to 

remain on the nests. 

_Eggs should in all cases be collected twice. daily, and stored 

in a cool place. 3 

_Rapid marketing is essential if quality is to be maintained. 

Therefore, never hold eggs over with a view to securing higher 

prices. 

. When dealing with large quantities, eggs should be graded as 

large, medium, and small, before being sold. Retain the small 

eggs for home consumption. 

Find out the hens that lay small eggs, and discard them from 

the breeding pens. 

Winter egg production is one of the most profitable branches 

of the poultry-keeping industry. Eggs can, without very great 

difficulty, be produced in the winter months if special attention 

is paid to the hatching of birds at the proper season, and to 

the details of housing, feeding, and general management. If 

these details are ignored, success will not be attained.* 

TRANSPORT OF EGGS. 

The following suggestions with regard to the packing and 

transport of eggs have been extracted from a circular issued by 

the Department of Agriculture and Technical Instruction for 

Ireland, and published in the third annual general Report of 

the Department, 1902-3. 

- Reprint of a leaflet (No, 31) issued by the Department of Agriculture and 

Technical Instruction for Ireland. 
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In the interest of the Irish egg trade it is most important 

that the produce should be placed on the markets in the best 

possible condition, and the Department, therefore, invite special 

attention to the following suggestions :— 

. Fresh eggs should be kept in a dry, cool place, free from | 

any ak which wouid be capable of impairing their flavour. 

The practice which is reported to be largely followed of 

holding over eggs for an increase in market prices is to be 

deprecated, as eggs if long kept usually become stale and 

unsound. 

2. The eggs placed in each case should be fresh. and clean, 

and, as far as practicable, uniform in size. 

3. The layers of eggs in each case should be formed with 

ereat care, and no egg the shell of which is in any way broken 

should be allowed to remain in the case. 

4. Eggs should not, in any circumstances, be packed under 

rain. | 

'5. Packing should be so carried out as to afford sufficient 

protection to all the eggs placed in the case. 

_ 6. New oaten straw and specially prepared wood-wool (fibre), 

if thoroughly clean and dry, and free from any objectionab'e, 

odour, are suitable substances for use in packing eggs for 

transport. If wood-wool be used a layer of clean, dry straw 

might, in addition, be placed on the bottom and top of the 

case to assist in preventing injury from concussion. 

Considerable quantities of eggs brought from various countries 

in Europe are packed in wood-wool, and large numbers of eggs 

from Canada arrive in cases containing layers o1 compartments 

formed of strong paper, in each of which compartments an egg 

is held in position. ) 

7. The boards and other wooden parts forming the cases 

should be substantial, and securely and neatly put together. 

In view of the increasing competition in the egg trade 

especially in Great Britain, owing, in large measure, to the 

good condition in which foreign eggs are placed on the markets, 

it is of great importance that there should be uniformity in 

the construction and dimensions of the cases used for 

the conveyance of Irish eggs. From inquiries made in Great 

Britain and elsewhere, it is considered that the cases should 
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be limited to those suitable only for consignments of twelve 

hundred and six hundred eggs respectively. The use of such 

cases would greatly facilitate the handling and transit of the 

traffic, and would lessen the chances of breakage. Larger cases 

than these cannot be recommended. The dimensions and 

scantlings of the cases should be as follows :— 

- For twelve hundred eggs, each case to be made with a centre 

division of two parts of the same dimensions as the ends, so that 

the case may be sawn asunder and the consignment divided 

by the consignee. 

Length 80 in., width 24 in., depth 10 in. ; namely :— 

2 ends, each 24 in. by Io in. by 1 in. 

2 sides, each 80,in. by 10 in. by 2 in. 

Top, 3 pieces, each 80 in. by 8 in. by 2 in. 

Bottom, 3 pieces, each 80 in. by 8 in. by # in. 

It may be necessary to increase the length to 82 ins., to 

admit of the division. 

For six hundred eggs the dimensions would be :— 

Length 42 in., width 24 in., depth 10 in., namely :-— 

2 ends, each 24 in. by 10 in. by 1 in. 

2 sides, each 42 in. by 10 in. by 2 in. 

Top, 3 pieces, each 42 in. by 8 in. by #in. 

: Bottom, 3 pieces, each 42 in. by 8 in. by # in. 

with a single partition in the centre 2 in. thick. 

For small eggs it may be deemed desirable to reduce the 

sizes of the cases to the following dimensions :— 

For twelve hundred eggs :— 

Length 76 in., width 22 in., depth 9 in. 

For six hundred eggs :— 

Length 40 in., width 22 in., depth 9 in. 

8. The cases should be so constructed as not to leave any 

aperture which would admit of injury to, or extraction of, the 

eges. | 

g. It is an advantage to have slits at the lower parts of the 

sides close to each end, or to have some other suitable arrange- 

ment made in order to facilitate the lifting of the cases. 

10. The use of unnecessarily large and cumbrous boxes 

should be discouraged as a means of conveying eggs to 

market. 
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11. When: eggs are being conveyed to the railway stations 

or to the steamships, the cases should be most carefully handled, 

and should be adequately protected from adverse conditions 

of weather. Due eare should be exercised when cases are 

being loaded on, or unloaded from, carts, to avoid, as far as 

possible, up-ending the cases. They should not be placed on 

their sides or ends, but should be moved, as far as practicable, 

in a level position with the lids uppermost, and not be dragged 

along the ground. 

REARING AND FATTENING OF TURKEYS. 

In some parts of Ireland turkeys are reared in considerable 

numbers, and with a fair amount of success, but the best results 

are seldom obtained, because, through ignorance or indifference, 

many important factors are totally disregarded. During the 

first few weeks of their existence, turkeys are naturally delicate, 

‘and require particular attention. Considerable numbers die 

from weakness soon after they are hatched. Many more, 

owing to their delicate constitutions, fall a prey to “ gapes,” the 

attacks of which they are unable to withstand. These facts 

show the necessity for special care until the birds are two 

or three months old; afterwards they are quite as hardy as 

chickens. 

Undoubtedly the chief losses in turkey-rearing are caused by 

breeding from immature or from closely-related stock-birds ; 

weakly birds are the result, and this practice, being fatal to 

success, should be abandoned. 

Turkey pullets should never be mated with turkey cockerels, 

or the progeny are likely to be very delicate ; but two or three 

year old hens may be mated with well-grown cockerels, or a 

two or three year old male bird may be mated with early 

hatched pullets. Still, many experienced breeders prefer not 

to breed from either pullets or cockerels until they are two years 

old.. It is not advisable to retain the birds for stock purposes 

after the third season unless they are specially valuable. 
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Size is the most important point to. observe in producing 

birds for market. But along with great weight it is necessary 

that the birds should have a good deep breast and a long 

straight keel. Birds are required with as much flesh as possible 

on the breast, and without an unduly large proportion of offal. 

The stock birds should be typical in shape, the males of 

large size and well developed, and the hens medium in 

size, weighing from 14 to 181lb., but coming from a strain of 

large birds. Hens of large size do not usually breed satis- 

factorily. Under no circumstances should related birds or 

immature or unhealthy stock be mated. Fresh males from 

reliable strains ought to be introduced at least every second 

year. From eight to twelve hens may be allowed to each 

male. The stock birds should be kept in a lean active condi- 

tion and not allowed to become too fat. Activeness is a sure 

sign of perfect health. 

Turkeys should be hatched as early as possible, in order to 

have them well grown for the Christmas market. The value 

of turkeys, per pound dead weight, increases proportionately 

with the size of the birds. The object, therefore, in rearing 

turkeys for market purposes, should be to produce heavy birds 

of a suitable type and to have them as well finished as possible. 

In order to successfully rear turkeys, a dry soil and shelter 

from cold east winds are essential. It is a mistake to attempt 

to rear them on tainted ground, or on the same land year after 

year ; nor should they be reared together in large numbers 

unless very extensive grass runs are available. 

Turkeys are more often hatched and brooded by natural than 

by artificial methods, and the former system is generally to be 

recommended. The young birds require very careful brooding 

for the first few weeks, and this can best be obtained from a 

natural mother. 

The general treatment required tor young turkeys is very 

similar to that for chickens, except that for the first few days 

closer attention must be paid to them. For twenty-four hours 

after hatching they require no food. During the following four 

days, hard-boiled eggs and bread crumbs may be given, for 

which, after the second day, oatmeal, barley meal, or biscuit 

meal mixed with sweet milk may be partly substituted. Boiled 
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rice is a useful addition to the diet and prevents diarrhcea. 

The young turkeys must be fed very frequently during this 

period. 

At the end of a fortnight grain may gradually be introduced 

into the diet. Small wheat is very suitable, but should be given 

in limited quantities. -Mixed mash, consisting of ground oats, 

barley meal, wheat meal, and pollards, should, however, be the 

chief food until the birds are three or four months old, 

Skimmed or separated milk is better than water for mixing 

the meals. No food, especially during the first few weeks, 

should be given in a very wet or sloppy condition, as this 

causes diarrhcea in young birds. 

Turkeys require more flesh as food than do chickens. Boiled 

fresh meat or liver, finely chopped, is most suitable. From the 

first week turkeys should receive an abundance of green food, 

such as cabbage, boiled onions, or boiled young nettles, chopped 

up fine and mixed with the meals. , 

There is great danger in allowing the birds to run about 

amongst long wet grass or in heavy rains until they are five 

or six weeks old. It is best to keep them confined in a limited 

grass run for the first four weeks, the grass being kept short, 

and if the run becomes foul, to move the birds on to fresh grass. 

Large roomy coops are suitable for housing, but these should 

have wooden floors ; the coops also give shelter on wet days. 

In addition to the coops one or two extra shelters should be 

provided. When the young turkeys are given their liberty, the 

mother, if a turkey hen, will take them away to the fields, and 

they then thrive remarkably well, chiefly because of the new 

ground and the abundance of insect food obtained. All through 

the summer and until fattening commences, the turkeys should 

be fed in the fields and encouraged to stay there. Any airy, 

well-ventilated house should be provided for them. They 

should be fed liberally with soft foods, consisting of a mixture 

of meals and boiled vegetables or roots in the morning and a 

feed of hard corn at night. 

A constant supply of grit is even more necessary for turkeys 

than for fowls. It should be given during all periods of 

srowth, commencing with fine chicken grit, and later supplied 

in some coarser form. The importance of this item cannot be 

over-estimated. 
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About five weeks before they are to be killed, if it is thought 

desirable to house the birds, an outhouse, with a partially open 

front to the south or west, should be chosen for the purpose, 

but the birds must be kept clean and provided with fresh water 

and pure grit. The perches should be placed at a height of 

not more than three feet from the floor. Better results will 

be obtained if turkeys are kept confined to the house during 

this period. When, however, a suitable house is not available 

the birds may be allowed their liberty and given as much food 

as they will consume. For finishing purposes, the most suitable 

foods are finely-ground oats, wheat meal or barley meal, with 

an addition of a little Indian meal and cooked potatoes. 

This mixture should, if possible, be prepared with skim, 

separated, or butter-milk instead of water, and must be given 

while warm. The birds should be allowed to eat as much as 

they will take in the morning, and the food left over then 

removed. Wheat, oats, barley, or Indian corn may be given 

for the afternoon feed. With such feeding the birds will 

increase rapidly in weight and the quality of the flesh will 

be good.* 

FRUIT GROWING AND HORTICULTURE IN HUNGARY. 

The Board have received from Mr. Andrew Gyorgy, the 

Hungarian Consul-General in this country, a translation, which 

he has been good enough to make for them, of a Report by the 

late Hungarian Minister of Agriculture on the progress of 

agriculture in Hungary in recent years. The Report also 

contains an interesting account of the efforts made by the 

Department of Agriculture to encourage and extend fruit 

erowing and horticulture, for which almost all parts of the 

country are well adapted. 

Enquiry having been made as to the different varieties of fruit 

trees best suited to the soil and climate of the country, State 

* Reprint of a leaflet (No. 32) issued by the Department of Agriculture and 
Technical Instruction for Ireland. 
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seedling farms and model orchards were established to raise 

and propagate trees, and to provide seedlings and grafting 

stems. These were then distributed free, or sold at low prices 

to small farmers, clergymen, and schoolmasters all over the 

country. In 1901, twenty-five such State nurseries had been 

established, and they distributed in that year 297,507 grafting 

stems and 1,429,500 seedlings. Besides improving the quality — 

and increasing the quantity of the fruit trees, these orchards 

serve a useful purpose as schools of instruction for the young 

men who work there and obtain a practical education in fruit 

growing and marketing. 

A very important part in the general scheme is played by 

the parochial orchards, under the control of the schoolmasters, 

who supplement in their respective localities the work done at 

the State nurseries. They receive free grants of trees, grafts 

and seedlings from the State orchards, and prizes are distributed 

among the schoolmasters by ‘the Hungarian Mortgage Credit 

Co-operative Society. 

These parochial orchards were established by Act of Parlia- 

ment in 1894, along highways and roads; and in 1897 a 

“set of model bye-laws were drawn up as a guide to the 

various local authorities. In 1897 a survey was made of all 

the main highways, and, after enquiry as to the best kind of 

trees for each district, free grants of trees were made by the 

State nurseries to be planted on these highways. At the present 

time there are on the main highways 101,000 fruit trees, 94 

per cent. of which are in good condition. Under the Act above 

referred to, the duty of providing seedlings for planting on the 

county and parish roads is thrown on the parish orchards, 

but at present they have not been able to do much in this 

direction. 

The railway companies co-operate in the work by carrying 

fruit trees, grafts, and seedlings for distribution at about half 

the ordinary rates. 

In order to improve the quality of the plums grown in the 

country, the Department of Agriculture in 1900 bought’ 600,000 

one-year-old Myrabolan and St. Julien plum seedlings from the 

orchards at Orleans and Angers, and distributed them among 

the State orchards, 
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Side by side with these efforts it has been the aim of the 

Department to train up a class of expert gardeners and horti- 

cultural labourers who could enter the service of the State or 

the larger private landowners, and to disseminate a knowledge 

of horticultural science among the people generally. 

In 1894 the Viticultural Institute of Budapest was trans- 

formed into a Horticultural College, with a three years’ course 

of instruction for young men, who, after four’ years’ training in 

a secondary school, had worked for two years on a model 

horticultural farm. At the end of the three years’ course 

the students pass a final examination in all branches of horti- 

culture. There are usually about thirty students at the 

College, attached to which is a model orchard of about minety 

acres. 

In 1897 there was established a one year’s course for young 

gardeners who had had three years’ practical experience in 

horticulture. There are very many men of this class in the 

country, who, owing to their ignorance of the theory and science 

of the subject, are often unable to obtain employment. A 

primary course of practical instruction for horticultural labourers 

was established in 1895 and is now carried on at four different 

centres. In addition to horticulture, they are instructed in 

bee-keeping, basket making, and wood carving, and they readily 

obtain situations, as there is a great demand for their work. 

In addition, there are several other colleges and schools, 

especially training colleges for schoolmasters, where instruction 

in horticulture is given, lectures are arranged for the people 

in their neighbourhood, and model orchards or gardens are 

maintained. | 

Short courses of instruction, lasting about ten days, are 

frequently arranged for schoolmasters and clergymen, and 

these have been so largely attended that, at the present time, 

there is probably at least one schoolmaster in each of the 419 

administrative districts of the country who has some practical 

knowledge of horticulture. : 

In order to disseminate a knowledge of horticulture among 

the people generally, the Department of Agriculture publishes 

a weekly paper called the /ruz¢t Gardener, which has a circu- 

lation of 14,000 copies.. In addition, 30,00Q copies of a pamphlet, 
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entitled Let us Grow Fruit, have been distributed throughout 

the country. 

Up to the present time the Department has mainly confined 

its attention to efforts to improve the cultivation of fruit, but 

something has also been done to instruct the growers as to the 

most profitable methods of marketing their produce. Growers 

have been encouraged to exhibit at local and international 

shows, co-operative fruit marketing societies have been estab- 

lished, and grants are given to assist basket-making for the 

transport of fruit. The Hungarian Consuls abroad are 

directed to furnish periodical reports on the fruit trade of 

Russia, Germany, Great Britain, and Scandinavia, and the. 

Department is thus enabled to advise the growers concerning 

the most profitable markets for their produce. Assistance is 

also given by a reduction in the railway rates for fruit and 

vegetables, and a pamphlet with information as to the best 

methods of packing fruit has been issued. The Department of 

Commerce has established courses of instruction in basket- 

making, and the Department of Agriculture has started planta- 

tions to grow the raw material; parishes are encouraged by 

srants to start basket-making industries, which give employment 

to the agricultural labourers in the winter. Forty-one plantations 

of willows have been established, and the number of plants has 

been increased by more than fifteen millions in the last six 

years. 

The Department also assists the dried fruit industry and 

cider making, by leasing the necessary machines to parishes, 

associations, and co-operative societies, and in certain special 

cases gives them free. Last year two large fruit and jam 

factories were established with the aid of grants from the 

Departments of Agriculture and Commerce. 

NEW ZEALAND FROZEN MEAT TRADE. 

The Board have received a copy of a Report by the “ Exten- 

sion of Commerce Committee” of the New Zealand House of 

Representatives on the frozen meat trade of the Colony. 

The Committee considered the following questions :— 

(a) Whether New Zealand is in a position to increase her 
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output ; (6) Whether the prices now obtained yield a satisfac- 

tory return to the New Zealand grower ; (¢) Whether there is 

sufficiently healthy competition for stock to keep prices up to 

reasonable values, or whether those dealing in New Zealand 

mutton and lamb obtain an undue profit. 

In their Report the Committee state that the evidence 

shows :—(a) That the New Zealand flocks have been very 

heavily drawn upon, and that an increased output in the near 

future is improbable. (6) That the prices obtained by the 

growers may be regarded as satisfactory. (¢) That the com- 

petition within the Colony of the methods of sale abroad are 

such as will secure a reasonable profit to the sheep growers. 

The Report also contains a short review of the history of the 

New Zealand frozen lamb and mutton export trade, from which 

it appears that the total export has grown from 2,000 carcases 

in 1882 to 4,636,537 carcases in 1903, and that the value of the 

exported frozen meat for the year ended 31st March, 1903, 

amounted to 43,229,636, which is only £124,364 less than the 

value of the wool exported in the year ended 31st December, 

1902. The growth of the trade since its inception in 1882 has 

therefore, been very remarkable. Beginning in 1882 with flocks 

amounting to some 12 million sheep, nearly 41 million carcases 

have ‘since been exported, while the permanent stock of 

the country has been increased by seven millions, During the 

same period sheep scab, which was at one time very prevalent, 

has been entirely eradicated, and the rabbit pest has been 

materially checked. 

Since the import of frozen meat into the United Kingdom 

began, it appears that out of 83,801,000 carcases imported, New 

Zealand has contributed 40,732,000 carcases, or nearly one-half ; 

while 30,072,000, came from Argentina and 12,997,000 from 

Australia. 

Regarding the proposals which had been been made that 

retail shops should be opened by the Government in large 

towns in the United Kingdem for the sale of New Zealand 

meat, the Committee report that they could not recommend 

proposals that might seriously interfere with trade methods 

These methods, notwithstanding shortcomings and mistakes 

have resulted in fairly satisfactory prices being returned to the 
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sheep growers of the Colony, and the Committee recognise that 

the competition of other countries is inevitable. Notwithstand- 

ing the increased production of her rivals, New Zealand has 

more than held her own, both in price and quantity, and the 

Committee were not prepared to support the proposals referred 

to without some better evidence that they were likely to do 

more good than harm. 

VISITORS AT THE ROYAL BOTANIC GARDENS, KEw, 

IN 1903. 7 

The total number of visitors to the Royal Botanic Gardens, 

Kew, in 1903 was 1,352,548—a figure which, notwithstanding 

the unfavourable weather, closely approximates to the average 

for the ten. preceding years, viz., 1,352,425. The exceptional 

character of the weather is reflected in the great fluctuations in 

the monthly attendance ‘and in the fact that the smallest day’s 

attendance occurred on June 19th, a circumstance probably 

without parallel in the history of the Gardens. Of the total 

_ number of visitors, 783,822 came on week-days, and 568,726 on 

Sundays. The largest day’s attendance Was on Whit-Monday, 

when 73,566 persons visited the ‘Gardens : while the ‘largest 

Sunday attendance was 32, 128, on May 24th. — ~The number of 

visitors in each month of the year was as follows : — 

Month. _ Attendance. * ++ Month: Attendance. 

January ... a, EP kG; 088 42 July? 2.7 2a Cabaret ORE. 
February... ae 37,903 PANITUIE ABU A 205,148 
March. .:. So ie 75,024 September ee) NA Be OOe 
ENA hea ee 103,384, 5 1|,. OCLODEK eh i) ee Hn ete OS Oates 
May Seen ins © 5 25322,00 | || November (ree "45,047 

} June ae eel 219,823 | Decemberg 7: 2.40 C17 Ores a 

IMPORTATION OF CATTLE INTO THE TFRANSV AAD 

The Board have received from the Colonial Office a copy of 

a return, dated July 23rd last, showing the number ‘of<cattle 

introduced by the Government of the. Transvaal..into: that 

Colony. The work of introducing. the stock has been: under- 
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taken by three departmeits, viz., the Repatriation, Land, and 

Agricultural Departments. 

The following table shows the number of cattle imported 

from each country by the Repatriation Department, together 

with the average cost per head to import: All the animals 

were of local breed :— | 

Country of Origin. Number. Average Cost. 

| Madagascar 
| Somaliland 
| India ... 
i Argentina 
f exas: is 
;, Bechuanaland... 
f Basutoland. 

The Land Department ordered 5,500* cattle from Texas 

and 247 from Queensland. ‘The average cost of these Texas 

| cattle was 418 2s. They were of the following breeds :—Local 

reed, 44500; Shorthorn, 250 ;- Hereford, 275 ; Devon, 275 ; and 

| Holstein, 200. From Queensland the consignment was made 

| up of equal numbers of Shorthorn, Hereford, and Ayrshire: 

breeds, at an average cost of £25. 

M@iewand) Department introduced “157°. cattle from the 

United Kingdom, at an average cost of 447 per head, con- 

sisting of 30 Herefords, 13 Shorthorns, 24 Lincoln Reds, 

24 Sussex, 18 Red Polls, 18 Jerseys, 18 Aberdeen Angus, and 

12 Ayrshires, 7 

The Congested Districts Board for Ireland state in their 

twelfth annual report that there were, at the end of March 

last, 63 Raiffeisen agricultural banks regis- 

tered in their districts, and 100 in the 

non-congested portion of Ireland. The 

Board raised the amount set aside for loans to these banks 

WU 

Raiffeisen Banks 

in Ireland. 
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from £3,000 to £4,500, feeling that the results of the operations 

of the banks justified this action. In making the loans to the 

banks, the Board are in every case guided by. the recom- 

mendations of the Irish Agricultural Organisation Society, 

whose officers make all the arrangements for their establish- 

ment and inspect them periodically. 

The attention of the Board has been called to the low 

germinating power of grain intended for ordinary seed pur- 

poses in Aberdeenshire. In most cases a 

Testing eermination of 50 per cent. has not been 

of Seed Corn. reached. It would therefore be well for 

farmers to test their spring corn before 

sowing it, in order that they may properly regulate the amount 

of seed to be allowed per acre. 

An International Dairy Exhibition will be held at Brussels 

-on April 23rd and 24th next, under the auspices of the National 

Dairy Society of Belgium. The exhibition 

will include dairy products in general, 

machinery, apparatus, educational material 

&c. There will be no public trials of machinery, but special 

prizes will be awarded for pasteurising plant and for essays on 

_ various subjects relating to dairy economics. Applications to 

take part in the exhibition must be sent before April Ist, with 

a remittance of 10 francs as entrance fee, to M. Collard-Bovy, 

Secrétaire-général de la Société Nationale de Laiterie, Square 

Marte Louise 56, Brussels. 

Dairy Exhibition 
at Brussels. 
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PEP VES LAND CROP ‘REPORDS, 

THE. RUSSIAN. HARVEST IN “1903. 

The Central Statistical Committee of the Ministry. of the 

Interior have recently issued the following estimate of the 

production of the chief cereals, and of potatoes and hay, in the 

72 Governments of Russia in 1903, together with the quantity 

of land under cultivation in each case.. The corresponding 

figures for 1902 are added for comparison :— 

WHEAT CROP OF INDIA. 

Area, Production. 

Crop. ee aa i 

1902. 1903. 1902. 1903. 

Acres. Acres. Ors. Ors. 
Winter Rye 2,397,000 | 73,206,000 | 105,544,000 | 104,045 O00 
Spring Rye... 1,543,000 1,762,000 1,637,000 | 2,306,000 
Winter Wheat 14,637,000 | 15,162,000 | 27,518,000 | 25,035,000 
Spring Wheat 40,480,000 | 42,210,000 | 48 367,000 | 52,611,000 
‘Oats: 43,173,000 | 43,856,000 | 92,777,000 | 79,726,000 
Barley 21,701,000 | 23,117,000 | 40.553,000 2,858,000 
Maize 3,363 C00 3,338,000 5.564.000 5:919,000 
Peas:.. 2,623,000 2,689,000 3,470,000 2,945,000 

Tons. ‘Vons. 
Potatoes g 826,000 9,977,000 1,740,000 | 1,552,000 
Hay... 93,581,000 | 93,384,000 | 53,713,000 | 50,175,000 

The first general memorandum on the wheat crop of the 

season 1903-4 states that the reports from the chief wheat- 

growing provinces were all favourable. In the Punjab the 

district estimate showed an area of 7,789,000 acres under wheat, 
U U2 
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or 9 per cent. more than in the previous year. In the Central 

Provinces there was an increase of 10 per cent., in Berar of 

35 per cent., and in Sind of 28 per cent. In Bombay there was 

also an improvement, but the information was still incomplete. 

The prospects were still dependent upon the winter rainfall ; if 

adequate showers fell a good crop was expected in all the 

provinces except in parts of Bombay, where damage was 

reported from locusts and want of moisture. 

CROP PROSPECTS IN FRANCE. 

An official report on the condition of the autum-sown cereal 

crops in France was published in the Journal Officeel of the 

6th ultimo. | | 
The acreage under wheat, mixed corn, rye, barley, and oats 

is given for each department, and the following numerical 

“method is adopted to indicate the condition of the crops ; the 

figure roo denotes “very ood, 80,,/“g00d > Gon iain, 

sood 74750, “passablee: - "30, “mediocre 4 and 20, “bac. 

_ The annexed table gives the number of departments grouped | 

on the above scale according to the condition of the crop :— 

Index No. - Wheat. Mixedi@om: = Ikye. 37) Oats: Barley. 
100 iy I Lie be gua Less I 

99 40 80... AA ava MAOW 4 ct. t e5OVS ca 2 OMe atenee: 
HQ) 10.00) a a BO Sco\scee ZO .asee © 035 oman aa eS Ome aes 
$9) Jo) SO) sae Bio Yess Ow bide: On ne I hinsseuseen© 
AQIZO30 1 tee I see Oe. Oo  tine Ooi ise (EO 

Mixed corn was not sown in sixteen departments, barley in. 

twenty-six, and oats in ninetecn departments. 
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OFFICIAL PUBLICATIONS. 

Board of Agriculture and Fisheries—Produce of Crops in each 

County tn Great Britain in 1903. Price 3d. 

_ This publication, which is issued in advance of the Annual 

Volume of Agricultural Statistics, contains the complete details 

of the produce and yield per acre of the principal crops in 

Great Britain, and in order to give a comprehensive statement 

of the results of the harvest for the whole of the United 

Kingdom, a summary of the corresponding particulars for 

Ireland ‘is included. 

The tables are prefaced by an introductory memorandum 

summarising some of the more striking features of the statistics 

of the year’s crops, and in this the caution given last year 

against treating the quantitative results—which alone can be 

expressed in these estimates—as a complete representation of 

the year’s harvest is repeated with additional emphasis. The 

detailed reports received from the local Estimators contain, it is 

stated, ample evidence that the serious effects of the wet 

weather which characterised the season of 1903 were fully 

recognised when they made. their estimates of yield. It 

appears that if the time of ingathering had been favourable the 

yield of all farm crops might have been generally satisfactory. 

As one Estimator expresses it, the crops were bulky but the 

quality was inferior, the wet weathcr causing growth but the 

lack of sunshine preventing development. Nor were there 

wanting—as usually happens under the diversified agricultura 

conditions of the British Isles—instances of widely different 

results, sometimes even in the same neighbourhood. 

Final Report of the Departmental Committee on Butter Regula- 

tons: «| Ca-1749:| - Prae'3a.* Minutes: of Evidence.” |Cd. 

i750: Price 7s. $a. 

This Committee issued in 1902 an Interim Report,* in which 

they unanimously recommended the adoption of a limit of 

* Journal of the Board of Agriculture, Vol. vill., p. 546. 
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16 per cent. for the proportion of water in butter; and in the 

present Report they deal with the results of their enquiries 

concerning the other matters: referred to im the imimmte mor 

appointment—viz., as to what regulations, if any, might with 

advantage be made under Section 4 of the Sale of Food and 

Drugs Act, 1899, for determining what deficiency in any of the 

normal constituents of butter, or what addition of extraneous 

matter other than water, should raise a presumption until the 

contrary is proved that the butter is not genuine. 

The Committee, with the exception of one member who 

presents a Minority Report, recommend :—(1) That the figure 

24 arrived at by the Reichert-Wollny method should be the 

limit, below which a presumption should be raised that butter is 

not genuine. (2) That the use of Io per cent. of sesamé oil in 

the manufacture of mnargarine be made compulsory. (3) That 

steps should be taken to obtain international co-operation. 

The Report contains Notes of Reservation by three members, 

of whom two recommend a limit of 23 for the Reichert-Wollny 

figure. The Minutes of Evidence include a large number of 

appendices and diagrams. 

Report of the Committee of Council on Education tn Scotland, 

1902-3. (6d. 1593). Prece 35. vod. 

The sum available for agricultural education in Scotland in 

the year 1902-3, including a balance of 4255 17s. 6d. from the 

preceding year, was 44,255 17s. 6d., and the following table 

shows the sums actually distributed to the various institutions 

in 1902-3 as compared with the preceding year :— 

Sums paid. 

Institution, &c. i 

1901-1902. 1902-1903. 

Aberdeen University (Agricultural Department) 
Edinburghand East of Scotland Coll.of Agriculture 
West of Scotland Agricultural ee : 
Expenses of Inspection, &c. Sule 

Totals 
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PIV WEIGHT PRICES. OF. CATTLE. 

The returns furnished to the Board of Agriculture and 

Fisheries under the Markets and Fairs (Weighing of Cattle) 

Act, 1891, during the last quarter of 1903, enable the complete 

figures for that year to be compiled. These returns, in addition 

to the information which they furnish of the fluctuations in the 

value of cattle in certain typical markets of Great Britain, afford 

some indication of the growth since 1893 of the practice of 

selling stock by live weight. 

The list of towns from which returns are received is given in 

Table I on page 558, and including Carlisle and Falkirk, which 

were added in 1898, they now number fifteen in England and 

six in Scotland. 

The relation of the number of cattle returned as weighed to 

the total number entering the scheduled markets in each year is 

shown in the table on the next page. Whereas in 1893 the pro- 

portion was only 7°59 per cent., in 1903 it had risen to 14°53 per 

cent., having exhibited during the whole of the period a slow but 

continuous increase, each succeeding year showing a higher per- 

centage than its predecessor; and the total number weighed 

during the past two years having been almost exactly double 

that returned ‘in 1893. These figures, which. include: returns 

from markets where no use whatever is made of the weigh- 

bridges provided, as well as from towns where a substantial pro- 

portion of the animals exposed for sale are weighed either before 

or after being sold, may fairly be held to indicate that the 

recognition by farmers generally of the advantage to be derived 

from a precise knowledge of the weight of their animals is 

gradually but steadily extending. 
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Cattle Proportion of Number 
Years. Entering the Cale i euiunas os Weighed to Number 

Scheduled Markets. rors Entering. 
| 

No. | No. Per cent, 
1893 1,219,208 | 92,492 7°59 

1894 1,203,533, || 96,344 | 8-01 

1895 1,186,149 | 100,033 8°43 

1896 1,000,014 | 109,184 9°93 

1897 1,115,183 | Ik. 10°02 

18098 1,263,991 | 138,652 10°97 

1899 1,236,091 | 139,482 | 11°28 

1900 1,187,603 [ 141,611 | 11°92 

; _ 1901 1,161,516 | 156,289 13°46 

19@2 1,302,601 | 184,499 | LATO. 

1903 1,262,301 183,466 14°53 

The difference between the favour shown to weighing in 

Scotland and in England is still very marked. Inthe six Scottish 

markets the proportion ranges from about 224 per cent. at 

Glasgow to 53 per cent. at Dundee, and averages on the whole 

no less than 354 per cent. of the number entering those 

markets. In England, on the other hand, the average is only 

about 9 per cent., the proportion varying from under 4 per cent. 

at Leicester, Newcastle, and Salford to 154 per cent. at Carlisle 

13% per cent. at Liverpool, 23 per cent. in (London, and 43 per 

cent. at Shrewsbury, while at Ashford, Birmingham, Bristol, 

Lincoln, Norwich, and York the use of the weighbridge appears 

to be comparatively rare. 

In addition to the six markets named ahoue as making no 

appreciable use of the weighing machine, the two markets of 

Salford and Wakefield fail to furnish any sufficient particulars 

as regards prices realized, although 4,195 head of cattle were 

weighed at the former and 6,006 head at the latter during the 

past year. Details relating to values are consequently available 

only in the case’of the thirteen markets named in the following 

table. 
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PRIME Goop INFERIOR 

First eine Seboid Oushin Third ‘Quality: 

PLACES, a 

Price | Price Price Price Price | Price | 
Number.| per per |Number.| per per |Number.| per per 

Stone. | Cwt. Stone. | Cwt. Stone, } Cwt. 

; Sou ocean 8S. seh Se LSet eee Shea ase: «a. 

Carlisle ...| 7,257 | 4 54/35 © | 1,933 | 3 10 3c 8] 1,450] 3 54/27 6 

Weieester | -.3)'15330 (4 32134, 2 Boa'| 3, 10s131)".0 3.12 44|18 10 

Weedsia ...1 2,0At-| 4° 52135,. 6 954 | 3 113/31 10 --- — — 

Liverpool eet OL425, | Av 34134 , 6 | 2,740 1-3. 92/30. 2 890 | 3. 33/26 6 

London _...| 2,916 | 4 84137 10 | 1,643 | 4 23/33 10 6/3: 7, 128. <8 

INeweastle ¢::,|-2,840 |).4° 84137 ® 387.14 « 2 133 4 — — — 

Shrewsbury.. 574 | 4 63/36 2 | 988 | 4 2/33 10 530: | 3. 9 130.0 

Aberdeen ...| 8;337| 4 72137 2 | 7,637 | 4 38/34 5,573 | 3 33/26 6 

Dundee ...| 2,602] 4 83137 8| 4,755 | 4 38134 6 | 2,031 | 3 14l25 0 
Edinburgh... 864 | 4 83/37 8 /12,582| 4 5 Ign 4 19 | 4 0 (32 0 

alicinloye 14254 |) 4. 74137 ..2 |-1,6843|.4. 43 34 19 | 1,005 | 3 10 |30 8 | 

Glasgow ...| 7,456] 4 7 [36 8] 2,483] 4 5¥ize 19 | 1,015 | 4 33134 4 

Revi iicc..|\ 2,238 | 4. 8 [37.4.1 .2,422 | 4 3H, 4 880 | 3 103/31 2 | 

The animals returned as prime quality averaged 34s. 2d. and 

34s. Od. per cwt. at Leicester and Liverpool respectively, 35s. 6d. 

at Carlisle and Leeds, 36s. 2d. and 36s. 8d. at Shrewsbury and 

Glasgow, while at the remaining markets they fetched over 37s. 

per cwt., reaching a maximum of 37s. 1od. in London. In the 

case of second quality animals the range was from 3os. 2d. at 

Liverpool to 35s. tod. at Glasgow, the price at all the Scottish 

markets being over 34s., while in the English markets the 

highest average recorded gives 33s. 10d. per cwt., which was 

reached both at Shrewsbury and London. 

Only at eight of these markets can the course of prices be 

Compared over the whole period of eleven years, but the figures 

for first quality animals so far as they are available, are shown 

in the following table :— 

It will be seen that from 1893 to 1896 prices generally showed 

a tendency to fall, though in several markets there was an 
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improvement in 1895 as compared with 1894, In 1897 prices 

rose, but fell again in 1898, when minimum figures were recorded 

First Quality Cattle. 

Years. 

Liverpool. London Newcastle. Shrewsbury. 
s\berdeen Dundee. Edinburgh 

at three English markets and at Aberdeen, whilst the lowest 

level was touched at the three remaining Scottish markets in 

1896. The difference, however, between the prices of 1896 and 

1898 .was very slight. Prices jhad a rising tendency) 1m 

1899 and 1900, but declined again in 1901. In 1902 there was 

a marked rise of from two to three shillings per cwt., and the 

price of each of the markets reached a higher point than in any 

other recorded year. 

The returns on which the above particulars are based, together 

with those from the remaining five markets for which figures are 

not available throughout the whole period, afford material for 

ascertaining what may be regarded as an average yearly value 

for the two higher grades of cattle in Great Britain as a whole. 

This average price, which is given in the next table, has been 

calculated for the past six years by dividing the total recorded 
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value by the aggregate weight of the animals for which 

particulars are furnished. | 

In 1903*the average prices of prime or first quality animals 

declined by 1s. 8d. per. cwt., and of second - quality. by 

Prime or First Quality. Good or Second Quality. 

YEARS. eee aay tn eee ne 

Number. | oe e sy Number. ee 

| See eke & 
1898 ... za ae 36,808 ee recs: 45,854 31 «+10 

MS OQ 2: | 43,448 35 6 37,964 33 4 

TOOOM see - sa. Wee 43,905 27 <0 36,779 34 +10 

LOOP 5: ats ae 41,126 36. 0 39,903 34. 2 

1902 ... re es 505755". 38". 0 36,838 35 10 

1903 <2: we as | 46,153 | BO 4 40,592 Bad 

Is. 6d. per cwt. compared with 1902, but it still remains from 

2s. 8d. to 2s. 6d. per cwt. above the level of 1898, which, judging 

by the evidence given in the previous table, was probably the 

minimum year since these returns have been collected. 

In addition to the above, figures ascertained monthly in a 

similar manner are also available, and are shown for 1903 and 

the two preceding years in the table on the next, page. .The 

course of these prices is also indicated by the annexed diagram. 

In December, 1902, the price recorded for the best beasts was 

38s. per cwt.; in the following month it fell to 37s. 8d., and, as 

will be.seen from the diagram, it remained comparatively 

steady, though with a falling tendency, until July, but in 

August a marked decline becaine apparent. In September the 

puice was 35s, 4d., and in November 34s. 10d:, per -cwt.,the 

lowest point, not only of the year, but of any month since 

October, 1899. The usual rise in the price of fat stock occurred 

in December, but it was much less in amount than in the two 

preceding years, and the year closed with values at 35s. 2d. 

per cwt. for first quality and 33s. 4d. per cwt. for second quality 

animals. 
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Prime Good 
or First or Second 

Month, See Al a 

1903 1902, ICOr. 1903. 1902. Igol. 

Per cwt. | Per cwt. | Per cwt.. || Per cwt. | Per cwt. |} Per cwt 
- S. a. Sa: $s 2s Ss as Sa Oe 

January ... as | 37.8 26522 36 2 BO. 52 347.6 .1...34.2 8 

February... BF OBO. 35 TO 35.) Of te SA Ol | 3a.) 

Wiarehicscea ))) sx= 37. 0 36 4 36 Oo 25° 0A 1 Bae 34 2 

April | 37-2 37. 8 | 36 © 360.2 35 10a 34083 

May as 36 8 39 8 36 oO 34 6 a7 ua: | 34. 32 

June | BONS. |\ro'420 28% |) 36-42 a4 to gor 434s 

July x65 Alte 37° 0 Alea 36 4 34 10 39 8 34 8 

August ... iA 2002 384 36 0 34 6 36 6 34 10 

September ah 35 4 B77 2 35 6 2352 34 10 33 10 

| October =. _ xesy|| 35 29 | -36--6 | 135 2 | 33 Ou ie84 C4 gate 

November Pe 34) TO. 36" G= |. 350° 4 32.8 "> 34 to. | 233, 4 

| December Ue B52 38 o | 36 6 22.4 36 0 34° "4 

The number of store cattle weighed, for which prices were 

recorded, was 23,070 compared with 19,464 in 1902 and 14,054 

in 1901. Of this total 19,831 were reported from Shrewsbury, 

where an average price of 36s. tod. per cwt. appears to have 

been realized for first quality animals, 33s. 6d. for second, and 

29s. 10d. per cwt. for third quality. 

The number of recorded sales of fat cattle at an agreed price 

per cwt., or per stone, live weight in 1903 was 11,439, and these 

| -actual sales by weight were reported from eleven markets. 

| The usual tables, giving particulars for the whole year and 

for the fourth quarter of 1903, are appended. 



553° LIVE WEIGHT PRICES OF CATTLE. 

IL—CATTLE, SHEEP, AND SWINE, entering and weighed at the 

Markets and Marts of the undermentioned Places in the YEAR 

1903, as returned under the Markets and Fatrs (Weighing of 

Cattle) Act, 1891 (54 and 55 Vict. c. 70). 

Cattle. Sheep. + Swin:, 

Total Number | Total Jig a Total Ree 

ENC eg | ee rene: | ee | eis entering | 2S |Weh'o 

Marke 5 o are | Maries 5 ; ee eae 53 woh 
prs a Az ae | re 4.3 | Prices aye AZ | Prices 

Marts. given. | Marts. gives: Marts. Sea 

ENGLAND. No. No. No. | No. No. | No. || No. | No.| No. 

Ashford i 12751 65). aaa GOsGOG eae — || 24,793) — | — 

Birmingham ... KOR == use | 635266), =a — |/245,804; — | — 

Bristol... es TQ O8O\ et a alte 8e.s46\. oe, = =e Bath aise 

Carlisle as 68,743] 10,640] 10,640) 286,557) — = 14,712) — | — 

Leicester Ste O14 7/25 | 25291 2,056. 76,441 25 Py\p eye == |) 

i Leeds ... Ie 35,784} 2,995}  2,995| 119,075] 15199 1,190 118; — | — 

| Lincoln ae 10,502 I I; 67,985} — — 14,352| 160] I 

| Liverpool... || $4,473/ 10,065] 10,065| 396,156| 6,086, 6,086 364, 1 

| London ae 68,520| 15,627] 4,565| 494,830 1652 — 1,650) — | — 

Newcastle-upon- 
| “Tyne ee 97,288| 3,227 3,227 | 342,896] — ais 40,922|2,262) 2,262 

| Norwich S60 | MAA US® 202 HER 7 egy ely. Bri nee 32,060] —- | — 

) Salford ee 105,626} 4,195, — 524,990| — ate 23 OAlee ne 

| Shrewsbury... 69,966| 33,629] 21,979 80,865; — | — || 33.254) — | — 

| Wakefield... 74,773| 6,006 473, 182,453] 1,217] 293 8,761) 186) 15 

pYork ... ... | 120,384] 45 45) 185,228) — | — || 7,935] 87 

| SCOTLAND. | 

| Aberdeen BBs 47,757| 21,781 21.781 | 175 ,722|19,087|19,087|| 14,344) — | — 

| Dundee ny 17,896| 9,478} 9,478| 26,748] 2,231} 2,231|| 3,223} —'| — 

Edinburgh... 71,926] 32,370] *16,004! 269,310) 53°)  500]| 10,0544 — | — 

) Falkirk au 11,383} 4,003 4,003 | 10,396, — — 120| — a 

| Glasgow ... || 60,550] 13,715] 10,956) 348,496| 270] 47]| 5,45¢| 2] — 
Perth Abe 55,642} 13,131) *5,540) 247,830| 1,351] 1,351|| 13,921] .336| 33 

| [eae es ee 

| ToTAL for | 
ENGLAND ... || 997,147| 88,988] 56,184! 3,146,375'13,210| 7,594||436, 120|2,696|2,660 

TOTAL for | 
| SCOTLAND ... || 265,154] 94,478] *67,762|1,077,502,23,469|23,216|| 47,112] 338] 336 

Total ... |[1,262, 301/183, 466/*123,946| 4,223,877 36,679) 30,810 85,255.05 2,990 

* Prices for 16,366 cattle in addition to the above were quoted from Edinburgh and for 
7,591 cattle from Perth, but without distinguishing the quality. 
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— coe —— a = 

IL.—CATTLE, SHEEP, AND SWINE entering and weighed at the 

Markets and Marts of the undermentioned Places, it the FOURTH 

QUARTER of 1903, as returned under the Markets and Fairs 
(Weighing of Cattle) Act, 1891 (54 and 55 Veet. ¢. 70). 

| Cattle. — Sheep. Swine. 

Total Number Total Num 
PLACES. Number wae} Weigh’d Number meg be 

entering 8 2 for entering: | 2 W gh'd 
the 5-2 which the & "bo for 

Moreets Ze Byes Markets 5 = wich 

Marts. given. Marts. were 

ENGLAND. No. No. No. No. No. | No. 
Ashford ase 3,816 6) es 21,094, — Bis 

Birmingham ... 33732|- — = 11,767| — en 

| Bristol... ie 18,539} — = 13,883} — a 

| Carlisle aS, 22,169] 2,482| 2,482 71,1989) — as 

) Leicester 4: 17,689 875 803 24,746 25 25 

Leeds ... a 7,978 701 701 225780\-. == — 

| ‘Lincoln Be? 2,724 — a 13,838] — — 

| Liverpool ie 18,154] 4,435 4,435 739595] 1,433} 15433 

| London > af 19,640] 5,208) 1,245) 95,460! 920) — 

_ | Newcastle-upon- 
Tyne 50h 26,113 383 383 79,178} — = 

Norwich ae 37,808 24 Il 17,401) — aoa 

Salford ae Br 412) 1 370\. >°o > 94,188} — — 

Shrewsbury ... 19,000! 10,793! 9142 17,225| — = 

| Wakefield —... 19,854] 2,041 55ile- 385383) -—) 

: 4 York -... ae 43,053 I I 96,565| — = 

SCOTLAND. 7 

Aberdeen... 13,568] 5,384} 5+384|| 31,650) 5,321] 5,321 

- | Dundee © aes 3,993] 2,153] 22153 6,8090| 768} 768 

| | Edinburgh... |}. 23,459] 10,427| *6,144i) 61,028} — | — 
| Falkirk ‘hc 35249] 1,095 1,095 2,954 — — 

Glasgow... 15,707| 3,229]  2:635|/ 94,272] 151 7 
Perth... a 113,759) .13950| (905! 68,7231 +353] 353 

TOTAL for 
-ENGLAND ... || 291,741] 28,319} 16,258|| 691,292] 2,378] 1,458 

TOTAL for 
SCOTLAND ... 73,765| 24,244] *18,316] 265,436] 6,593| 6,449 

Total .-» || 365,506] 52,563} "34,574 

Pp * Prices for 4,283 cattle in addition to the above were quoted from Edinburgh and for 
1,051 cattle from Perth, but without distinguishing ae quality. 
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II ].—CATTLE, SHEEP, AND SWINE, entering, weighed, and priced 

at the Scheduled Places in Great Britain, tn the FOURTH 

QUARTERS of 1903 and 1902, with the totals for each 

year. 

4th 4th Total for Total for 
Animals. | Quarter, Quarter, the year the year 

1903. 1902. 1903. 1902. 

CATE: No. No. No. No. 
Entering markets ... 365,500 393,945 1,262,301 1,302,601 
Weighed ee Se 52,563 54,632 183,466 184.499 
Prices returned a 39,908 41,276 147,903 145,996 

- Prices returned with 34,574 35,519 123,946 121,453 
quality distinguished 

SHEEP : : . f 
Entering markets ... 950,728 1,036,490 4,223,877 4,508,045 
Weighed oe, = 8,971 10,486 36,679 42,832 ’ 
Prices returned with 7,907 8,890 30,810 34,695 
quality distinguished | 

SWINE: | 
Entering markets ... 142,807 124,649 483,232 414,351 
Weighed 506 be 661 893 3,034 2.722 
Prices returned with 641 790 2,996 | 2,585 
quality distinguished | 

1V.—Prices of FAT CATTLE za the FOURTH QUARTER of 1903. 

Prime Goop INFERIOR 
or Or or 

First Quality. Second Quality. Third Quality. 

PLACES. l oer 
Price | Price Price Price Price Price 

Number.| per | per Number.| per per Number.] per per 
Stone. | Cwt. Stone. | Cwt. Stone. | Cwt. 

| 

So We So ae isu eaae ies) nara Set aliases ‘ 

Carlisle. ...} 1,398] 4 43/35. 0] 653] 3 93/30 6 -431|3 4%) 27 2 

Leicester ... 450 iy BF lh 103} 31 oO — — — 

Leeds i 509 

Liverpool ... | 2,734 

London. ... 572 

Newcastle... 254 | 

Shrewsbury 71 

4 

4 

4 

4 

4 

4 

Aberdeen... | 1,607.| 4 

Dundee 2 551 | 4 

Edinburgh... 134 | 4 

Falkirk. se 177 aed 

Glaseowe pel 72o" ee 

4 Perth ae 246 
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PRICES OF MEAT, CORN, AND DAIRY PRODUCE, 

AVERAGE PRICES of DEAD MEaT, per 8 lb. at the LONDON 

CENTRAL MEAT MARKET, during the Fourth Quarter of 1903, 

and during the Months of December, 1903, and January and 

| February, 1904. 

| (Compiled from the prices quoted weekly tn the “ Meat Trates’ 

Journal.”) 

Cn nro oe Mien sie) Ie ean ss) On RS ae 
QUES Si BZ Oy aun 2 ee OM > ee 2) E73 Ol 

English, best. . 

seconds and thirds .. 

Seen a a ene mene oeenieneenered Dien el nna 

| i 
4H DECEMBER, | JANUARY, | FEBR 

| DESCRIPTION. | UARTER, % ? Ne UARY, 
| | Q 1903. 1903. 1904. | 1904. 

| | ah = =r 4 

IBEEF :— SEs Le oy Soma Stee Soy ae ON Ch Ga ies Sunes eS, 

Scotch, short Bis Wn 204 sO. 4) Wtoa An A Oto gang) 310 1014 
9 long sides oo | 3 9,,3 II 3 S58 II 3 Tos3°3 LO. 3) 725503 

English... ae lee See S e399 3 ofa aa atdiIKO te TaN Ok st SmI LO 6/3 25,3 

Cows and Bulls Sl 2 10% COP LO) 21045 2,40, bo the 2 anON| | ED 562 

American, Birkenhead killed... |} 3 9,53 4/3 9.3 51/3 Bees, aller Gi irae: 

i s\9 Deptford kalleds, 3.3 | 3. 9;,3 6 32°15, 3 7 3. 15,3 6 31 (O''97'3 

Canadian Ranchers PG 26.4572 9TO noe 15 it5, 12,49 aa mS 

American, Refrighind-quarters|| 3. 7 ,, 3 10/3 7,3 1013 23,3 6/3 31,3 
pre tore-quarters || 2.24, 2° 4.) 2841355 2 75 | 20-452 3 \'2.)3 55 2 

Australian, Mrozem hind-aquartsrs||"2) Oj. ja \'25 0 44> = KEa Tin,, 25 On; Li »5,1 1 
i Me sfore-quarters | i 6.5) == | 1) Gijyye a | PaO), Or, 

- NewZealand,Fizn. hind-quarters|| 2 4,,2 5|2 2.2 4/2 4, — |2 1,,2 

5 Pefore-quarcers || T o8°,, —= | T 8:,,. “138, —— | tr On, 

Rivemilatesra.. snind-quarters }|/2-35,,.° —- P2492 22 2, .—- 12) Oj, 

Be », fore-quarters |}1 7,, — |I 74, Pw Si ceo | Lae sOusgul 

». Chilled, hind-quarters || 2 7,,2 8/}:2 ‘9,, 92 Be He SP Bla a 

<t ve fore-quarters, ||-1..8 451 9 11053) +) 8 Si 5rd Ol | EGLO! ge eet 

LVGUMEON <= — | 

Scotch O60 4 6 55.4 Ir/4 64, 5 O;4 93D on esi 65,5 

} English 3 199 4° 7 3 FE 4 (914. O,,4° 9) 4 15,54. 9 

Ewes Peller Sa Sli Sh Oly gy On| 2,005 35/53 leans 

t Continental Be Seat Ts 344i 3 Li 3. Oe, 4) AU) — 

; New Zealand, Frozen... 2B 2 Oa ye 9:2. .5 572 122 6173 

| Australian, Frozen De Toe 2 ili 2 2a. 2e S55 2) O12) 9 Or, ye 

) River Plate, Frozen ... ss ll ae ne ae 4 oy Qik 7k 

} | Lamp :— | 

| English ; a A aaes Ess | = ete 

i New Zealand, Frozen... Pe Tne. Qe eA greek ng Sn C2 eS: TS | U2 CACw Les wa 

Australian a BOs We Onetcrny (2 LT. 3 Al, Stay 5 

VEAL :— ‘ 

Best oes oe ; | 65.5 O42. Fase) ENA 7s So ON AS ies 

Secondary and middling a | BEB CAS Aullign a Ouse 5) elon Be 1S. sd 

PorK :— 

95 
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AVERAGE PRICES (OF (DEAD MEAT. (per 3. lp.) sapeuthe 

LONDON CENTRAL MEAT MARKET, during the Years 

18q9 to 19303 inclusive. 

(Compiled from the prices quoted weckly in the “ Meat Trades’ 

Journal.) 

DESCRIPTION. | 1899. 1900. * 1901. 1902. 1903. 

IBEEF :— Vi Sra 48.0.) Sd, ve 8, Ca lits. dep gS.)d || Soe: Saicee | em aemnetC rc e 

Scotch, short sides | 4 3to4 6/4 5to4 8/4 2104 5/4 8to5 0|4 3to4 6 

, long sides Ol ey ab ng clog) Ch OMeur nites | able Cheenti CUR mr (5 8 I. «Ah 

| English 3 9. 2 1113 10,, 4. %01|-3 9s, Sanmae We dea eee sO 

, Cow and Bull 2.05.2 LO 2 A eh Zul 2) COR 2 EO 2S aso) cee ee ne 

| American, Birkenh’dkill’d| 3 5,,3 8/3 8,,310|/3 6,3 9/31.,41/3 4,3 7 

|. © > pepttordtalied || 6,8 Ogee, 3118 760i 4.0 aecllageeers 

| American Refrig. hind-qrs "3 “7),,'6 10) | 3) 10.941 0)| 3) 8 fo 10") 4a SA eS eon 10 

h we fore-que |i 2 14,2 (64)1278)),. 2) 1012 4 tel 2S eeelcu Omar 

Wuetralion Brora iniddsars Bod 2.982) 15 Bide PS 1S) hee Ae 2 Oo OU ORO 

A 5; spfore-grs kiGs sel QAO ON ee ORO Sa aS Pied ie Cham oa MOMS 2:40! 

New Zoaland..,.2 mind-qusy lini cu.yee 9(0)| Quel ie Ou Nl 2) Oey, Zima ial leet Gay at 4 | eee 

yt cape bs cfore-grs jl 9h | 20.2% Jo0 3) aq0)) 0 al | oy ee Saati 

MurTron :— 

f Scotch A Byigg Male ee Gy ey | eS eh OO) ye AL ae) 

ieamelien Oe Deny Ell Hh GY a he eh ty Oh ah a ak a dk IO 

| Ewes Pe gO Gs Se 4G ON Sas San |G ae ao nou ome hema) 

| Continental dee lig G48 2 Qe is, 4 Goo 5, 4 4) 4-0. 4 ae Si ede oll 

| Mow Gaalena ereoeen Lit, 2 Oye Ge Spe ns, AW we 4 Bao a Abo 4 

| Australian, Frozen VIO, 2 O18 6 2 q up ta Ae Wee "Ameere rear ee IN ye 

River Plate, Frozen Dae Ae ye OE AT AA Bis la rae) 5 rd 8 

} LAMB :— 

English’ <i 1 “45/15 0,6 215° 6,6 °4.15-6 6 5:15 2, 672'\5 vo ne Do 

| New Zealand, Frozen ... |} 211,,3 3/3 1,3 5/3 3,3 8)3 4,3 7/8 4,3 8 

| | 
| VEAL :— 

h Besta he oN a9) ag On) ao G40 Nar Gh tee 

| Secondsand Middling 113. 8,49 22)910.°43) 8 7,744 19 9. a snug come g 

| Pork — 

eecetn. ae Sis Nae (3 6,,311)/340,,4 @/4-3,,4 8}4° 4,4 813-9 ,,4 1 

(ceerconatimans SO, 8 5/8 4 8 9) 37,4 0 30,4 -:) Snares 
Lp NE TE I I TE TE EEE TLL I, SEITE SA a a a EE EE LE. 



PRICES OF MEAT. 563 

AVERAGE WHOLESALE PRICES of CATTLE and SHEEP, per 

8 lb., sinking the offal, at the METROPOLITAN CATTLE 

MARKET, during each Quarter of 1903, with the Mean 

Prices for the year. 

CATTLE. SHEEP, 

PERIOD. 2 m 

Inferior. | Second. | First. Inferior. | Second. First. 

——| eo 

Sa S. 5. a. Seen syed Sw. 

Ist Quarter, 1903 Be 2 4 5 4 If Bed 5.05 One 

2nd Quarter, ,, 250 4 0 AF 3.8 Sed Pi 5 9 

3rd Quarter, ,, 2 10 | Ae 7 Si, POL eles ee aD ei 5 Om 

4th Quarter, _,, 2 5 3 Io 4 6 31118 San) 5 10 

Year - - - 2 10 4-1 4 8 wel Sure | .5 Ja 

AVERAGE WHOLESALE PRICES of BEEF and MUTTON, per” 

8 lb, by the Carcase, at LIVERPOOL and GLASGOW, . 

during each Quarter of 1903, with the Mean Prices for’ 

the year. 

LIVERPOOL.* (;LASGOW. fF 

PERIOD. see He 

BEEF. MUTTON. BEEF. MUTTON. 

nes ae | side a aN Sse | den Se R) 

Ist Quarter, 1903 280-4 2 Oto, 6°70: I-37 -8to 4 10 | 5 O toiGae4 

Si 

4 

i)2nd.Quarter, 5, ZelOn ss, 45 = 2) 42? OF 5, 5. TO 4 2-,, 4° 8.) 5’ vd o,5 Ol 28 

3rd Quarter, ,, Se Ons Sy TOL |S «2-55.55 2b 3, O55, 4-10! Ap O%,, Owe 

4th Quarter, 4, 2.85310/3 455 213 954 O12 4555 4 

Ze Opeys Abt One 37.595 5a O Bei Jas dee al te Seamer Vear - - - 

* Compiled from information furnished by the Medical Officer of Health, Liver- 
pool. The prices quoted are for Carcases of Animals slaughteret at the Liverpool 
Abattoir, and do not apply to Imported Meat. 

+ Compiled from information furnished by the Principal of the Veterinary College, 

Glasgow. 
W W 2 



5604 PRICES OF MBAT 

CHICAGO. 

AVERAGE PRICES of CABILE at CHICAGO. per cwt. (Live 

Weight) in the under-mentioned Months of 1903 and 

r9o4, with the Meansienices forthe =Wedn 1003: 

| 
Medium Good Choice 

MONTH. to to | to 
Good Steers. Choice Steers. {Extra Prime Steers. 

Caen s Go MAN SS: ane She. Ue. Sy es 

December, 1903 7|;20 LO* tO 22 © 7-282 tor 2A) |) 24s at Ommayaaee 

Mean of the } eZ | i ers ienee 

year 19055 "7 | STO 28) U2 Te 2 8 2 
ianuary,, 1004. |: 20.04) Ae, (23g 28 ae 2 7c 102)5 aah eee 

Ke bittaryaeeeey eee altuna 2 ol IO.) ,) (202.2 | 26. 22 7emG 

Compiled from the Live Stock Reports issued by Messrs. Clay, Robinson and Co., 

of the Union Steck Yards, Chicago, 

AVERAGE VALUES, per cwt., of various Kinds of DEAD 

Meat Imported into the United Kingdom from FOREIGN 

COUNTRIES and BRITISH POSSESSIONS in each Quarter 

of 1903, with the Average Values for the year. 

(Computed from the Trade and Navigation Acccunts.) 

TT 

BEEF. MUTTON. PORK. 

PERIOD. = —|BAcon.| HAMS, 

Fresh. | Salted.} Fresh. | Fresh, | Salted. 

| 

Sx. 7d. S Dus” a: SI isi: Sd, | 28S. ane 

Ist) Quarter, 1903 .-:| 41 O2\ 934 @3)\5 39. 87e| 448 BNO 52) SOn saan 

2nd’ Quarter, 5, -:| 40 (O23 a4 B30) VO) gh Ale) vs, | 26% (6.53.7 4a agains 

ari Quarter, _,, -.-| 39 5| 25 5] 38 © | 43 to | 2503 pe 5o- alg Ona 

ath Quartets), fre 38 5104 524140), 37%, Orc Ageto | 26 Ok ST 76) | 5g 5 

Year: ae 32-140 3 | 28 2 49 0 : A4 fe 26 ae 52 10 55 ; 



PRICES -OF MEAT ~AND- CORN: 505 

BERLIN. MARKET. 

AVERAGE Prices of CATTLE, SUEEP, and SWINE (Dead 

Weight) in the BERLIN CATTLE MARKET in the under- 

mentioned Months of 1903 and 1904, together with the 

Mean Prices for the Year 1903. : 

OXEN, | SHEEP. SWINE. 

MONTHS. Pease tate IR 7 

Per Cwt. Per Cwt. Per Cwt. | 

S. a. See kc: Sd 

November, 1903.:. a (eae | [Ome £3 48 10 

December _ ,, ne 67 - 10 685.29 AV ey3 

Mean of the Year 1903... L 65: 38 - 67 5 50>. 9 ae 

January, 1904 ... ae | Oe 5 ee 3 UG gee al 

Norer.—The above prices are compiled from the Wholesale Prices quoted in the 
Monatliche Nachweise tiber den auswirtigen Handel des deutschen Zollgebiets. The 
prices for swine are live weight prices with 20 per cent. tare. 

CORN PRICES :—ANNUAL AVERAGES. 

AVERAGE PRICES of British Corn per Quarter of 8 Imperial 

_ Bushels, computed from the Weekly Averages of Corn 

Returns from the Returning Markets, together with the 

QUANTITIES returned as sold at such Markets during each 

of the year pf P9T to 1903. 

WG QUANTITIES, 

Wheat. ' “Barley. Oats. . Wheat. Barley. _ Oats. 

Quarters Quarters. Quarters. 

2,756,561 | 3,257,187 | 550.434 
5. || 2,692,416 | 3,653,657 | 688,064 
O .|].3)530,991 | 3,296,744 | 776,361 

17 de 29233483 90,793 | 711,784 

2 

2,605,550 | 3,369,629 714,215 

2,247,937 | 2,783,424 | 831,28 
2,296,723 | 2,875,749 | 1,049,995: 

Ll bm OOO O e) N O 

ww NN NH ON CO OV 

_ 

ORO HF COD WN 

is) a _ 



506 PRICES “Or GORN. 

AVERAGE PRICES of British Corn per Quarter of 8 Imperial 

Bushels,* computed from the Weekly. Averages of Corn 

'. Returns from the Returning Markets of ENGLAND AND 

WALES, pursuant to the Corn Returns Act, 1882, together 

with the QUANTITIES returned as sold at such Markets, in 

the under-noted periods of the Years 1903, 1902, and 1901, 

| PRICES. QUANTITIES. 

QUARTER ENDED | | i are: 

LOGOS LOO2: I9OI. 19037> (|. 1902:5 se atOOr. 
ll | 

Wheat. 

| Sie de Sunde s. ad. | Quarters. Ouaribeel tas 
Wacky Dayana | BED. Aap 3 20m | 694,912 | 826,066 | 744,018 

Midsummer ... || 26 11 29 10-| 27 1 || 639,441 | 444,030) 9547-737 
| | 

Michaelmas ... || 28 8 Bonne 26 I1 || 307,834 | 222,495 | 535,109 

Chmsimas ewer 4 25 26 7 |, 654,536 | 754,737 | 778,686 

Barley 

ote ae GGL, Se | Quarters.| Quarters, Quarters. 
iWavely JOES7 Ad || 2a 26 8 Dine 975,720 | 669.251 | 844,616 

Midsummer ... 22? His (6 24 9 68,961 40,875 53,408 

Michaelmas ... || 21 6 Duan AW (6) 28,938 32,318 | 236,164 

Christmas )) 9-7. Hie23y es 25 fs 26 8 ||1,772,130]/2,040,980 |2,235,441 

| Sea Si) Gs ‘Seas oun Onmlers. Quscius. 
Lady Dayae ie | TO ET 20593 17 6 372,119 | 239,048 | 236,316 

Midsummer ... | LOLs Oe a22— al LOS 3 188,528 E 88,274 | 81,172 

Michaelmas. <..| 18 © | 25 3, | 18.7 ||,420;930.|, 101,130\| 131,023 

Christmas 15 8.17 © |, 16. A. seSsqig 402/833 | 265,704 

* Section 8 of the Corn Returns Act, 1882, provides that where returns of pur- 
chases of British Corn are made to the local inspector of Corn Returns in any other 
measure than the imperial bushel or by weight or by a weighed measure, that cfficer 
shall convert such returns into the imperial bushel, and in the case of weight or 

_ ‘weighed measure the conversion is to be made at the rate of €0 imperial pounds for 
every tushel of wheat, 50 imperial pounds for every bushel of barley, and 39 imperial 

. pounds fcr every bushel of oats. 



PRICES OF CORN. 567 

AVERAGE PRICES of British Corn per Quarter of 8 Imperial 
Bushels, computed from the Returns reeeived under the 
Corn Returns Act, 1882, in each of the under-mentioned 
Weeks in 1904, and in the corresponding Weeks in 1903 
and 1902. 

Weeks Wheat. barley. Oats. 

ended (77 —— AN A ed loan 

£904): 1902. | 1903. | I 2 2 2 : 3- | 1904. || 1902. |. 1903. | 1904. |} 1902. | 1903. | 1904. 

Se Le Se La Se NO MeL Se QA SMC Smeal @ Merdrel = see ae 

Jane 2 27. "7\- 25. O| 26. 31-20-72 2301 1| 225) Mie Ol 16.10) 15 
» &@ 27 8) 24° 11) 26° Ol, 26. 724 1), 22 Ol 20% O17) Ol 5 
ie 10 27-8) 24° 11|.26 I1\|) 26.1 24°, 1h 22 Bi) 20% 0} 16° TO! 15 
Bet 23 27 FN 25. OF 27 3h 26: 29 2Aean e224 208 83 -1Os EDP 15 ir 
sO 27 = Al225. A\520:- T1126) “F\-2Ae 1 31.22 23 20 2) 17 Or LG 

Feb. 6 27, 2,25, 6|.-26. O26, 01.23. 01.22) 4lh20). 3\ Onn ere a 
Same ae ZOe E25" 20) 207 64-20" 55) 23a Ji 220 cle 2Ounsl alia sy Tio gy 

9, 20 27 W425", Al 26),1ll 26 <1 230). 4\\ 224. 720 Al 17) Al 16 
Hn 27 E\-25, 3). 27. 101,°26 BT. 23 22/522) 2 4il- 20. 5). 175.0" 16 

Mar. 5 27 O.-25--3| 252-8126 I8l23- 321228 6) 20%, 95), 17. 116 
Se Dye Wi-25. 1 |229 * ‘Alj=26" Sl 22-10) 22 5) 20101717) GO| 16 

a LI) 27a A 25. 20.56) 22.<0 20 6) 16 10 
oa 20 22s 252 Zor Al 22504) 207 76 2O 

AR plaee Die sv252 3 D7 --82\ 22-6) 20) Ol171, 
337 &9 275 5), 25-\" 4 20%.5 21 10) ZU Ol E702 

AP oat (6) Dit 25 =O 26.6, 721 30 20, MM ak7 3 
alee 235.9) 20. 11 27) | 20:9 21 HOt 39 
4-30 29. 9| 26 10) Nev2Gi Gla Dole et 21 10| 18 o 

May 7 201 927, | 27 5). 20 10) 22 OWS: 2 
so Br e127). 9) 26.10) 22915 22° 5| 18 4 
a tee B12 6) 27 10) 257.3). 23am 22 Ol 18. 235 
Rae eS 31 6) 27 3 25. A237 22, NOVO: 25 

June 4 Bie 3\ 27,0! 25.1) 23: 10 22 11).18..4 
een TT BOmnls27 18 2S By 20 5) 225 Ol tO ag, 

Seba) Bo,61 27 6 23° 8! 20.7 22 On TOee3 
See) BOres| 27, © 23 S\i22" o| 22° 9! 18°16 

July 2 2Oq O|27 9 ZATE BQO) 7, 2215 i> lornO 
asi a @) 30° 10] 28. I 2525) BOL LI 22 101 18 3 
so, 10 Bout 281.-3 24°. 8), 20-5 22 VOWS a7) 
oh X23 Ba 520. 7 23 8| 20 Jo 22 8 18 5 
ee GO Bi 8iL23, Li 25-1 O|,21 (0 22 10) 18.6 

Aug. 6 a1 7) 29) 3) ZAM 2Owerl 22,11)... 8 
oe, Ble 7 207 Vi 2A. O20) 3 21‘ 2)) 18310 
ZO Pe au 5-29- 9| 22ETOW 208 A 21 Lip lon 10 
» 2 eel Sl} 30. | 26 2) 22 3 19 O18 7 

Sept. 3 eall2O7=.9| 30°83 2A <0) 22 5 19 10, 18 5 
tO 27. 1O!\ 28. 6 Dig Wl ops a 13. 2|17.. 0 

Sr Wf QFN 27-5) 26 4| 24-2 18 4/16 4 

ed 20-10-27 2O| 20'.-A| 240 17 Ol 162 

Oct. I 25) 10). 20%. 3 25 23.0) 7 Binge tO 

AG doeake’ 255) 25,10 261, 2|:22 8 17) 2ie15. 6 

ae tS Bet) 25.8 20.1) 23.9 17 O}TS« 5 

Se ee 24 II| 25 Io 26) 44 23° 7 17. Olcns. 8 

nie 38) 25.0] 26.0 Zoe 72 dae 2 7 3)-45:78 
Nov. 5 215 lil, 20\/)) 4 26: 22453 17a 221.15 2-9 

5 12 25.0) 26.9 25 11) 24 6 17\-3/' 15,9 
» 19 24 11| 26 9 25 6) 24 3 17 2| 15 10 
3 20 25: 0}. 26 © 24.1 23011 17, O} 15 1 

Dec. 3 2551-2005 DA Al 23t2@ 16 015~"9 

oo LO 25 O26 7" 2A Bie 2an 2 16 IO} 15 9 

Spice i) 24 10, 26 9 BY 2 2a a@ 16 CO 152 7, 

srry | 2k AO 200 5" Dae TP 2a is 16S rss © 



568 PRICES OF CORN. 

AVERAGE PRICES of WHEAT, BARLEY, and Oats, per IM- 
PERIAL QUARTER in BELGIUM in the under-mentioned 
Months of 1903 and 1904, with Mean Prices for the Year 
1903. 

Month. | Wheat. Barley. Oats. 

Se d. 5 a. 5. a 

November, 1903... Poh ey Zor, | 4) Waa: 15 os 
December 5.5, 55. sat ae 28 > 10 | Pi Gels I5 9 

Mean of the year 1903 ... fo 25: 95 2D Aa ioe 

January, 1904 ... ae oo | 2805 2 7A a 15 «9 

The above prices have been compiled from the official monthly averages: published 
im the Moniteur Gelge. 

AVERAGE PRICES of WHEAT, BARLEY, and OATS, per. IM- 
PERIAL QUARTER at LONDON and BERLIN, in the under- 
mentioned Months of 1903 and 1904, with the Mean Prices 
forthe: Year 1902: 

MONTH. LONDON. BERLIN. 

WHEAT. 

rer Or, | Per-Or 
Ss a. S. d. 

November, 1903... a ao 20. 10 34249 
December, ., BIE! .@ ese © 

Mean of the year 1903 ae Shs Ag ae | 35 ae 

January. 1904 ae ats ay 2 6 | Ee y/ 
February, ae. at me ale 27.10 ‘ — 

=a BAKLEY. 

if | Per Qr Per Or 
SN ate So) ed. 

November, 1903... Be oh 2 6 | 22) °2* 
December, ,, sae nan oe Daw el6) 23 7a 

Mean of the year 1903 nes Ge 22. * 3B . | 23 Ae 

January, 1904. ee ay Zien a2 231 Ore 
February, ,, aye SO Eee Pie 2 — 

OaTs. 2 
= ; | PewOr Per Qr 

gS: 5. d 

November, 1903... ae P| Lon es 1827; 
December, — ,;, ras Ep a 162 ar 18 4 

Mean of the year 1903 Re a 1749 19 4 

January. 1904 cis a she 1G: 43 1S 443 
_ (Pebrnaiy.9 56 ay sense eae ae eee = 100205 Pee 

Notre.—The London quotations represent the price of British corn as returned 
under the Corn Returns Act, 1882 ; the quotations for Berlin are the average prices 4 
published monthly in the Monatliche Nachwetse riber den auswirtigen Handel des ye 
deutschen Zollgebtets. 

* Prices at Breslau ; no quotations for Berlin. 



PRICES OF CORN AND WOOL. 569 

AVERAGE VALUE per IMPERIAL QUARTER OF WHEAT IM- 
PORTED into the UNITED KINGDOM from the under- 
mentioned Foreign Countries and British Possessions in 
the years 1901, 1902 fe poe 

eee ale per eae Giaee 
Countries from which Exported. 

IQOI. 1902. 1903. 

Slane Sse Semues 

Argentine oe ave Ae Pes Woh 2071 23% 6 
Chiles. : ae ss _— 29 O 30 0 
Germany - nae Ese 29 II 28113 29°62 
Bulgaria — =... abe ~ ae 2A 17, 255 3 = 
Roumania, .:. se ee ae 26,7 276 28 10 
Russia ee ye = a 23:52 28.2 20°. 
Turkey Be vee tee He8 25 etl 25 II 270 
TES" OE tA fieticn Bente aay 28 6 Phe 29 9 

AGIIC.. -: cae DOE 7, 204 30 5 
India, British Bee we ZOw a7, 28 6 28 5 
North America, British... a 28 4 28 9 29 <3 
Australias: :... é oc fae 29)" 30 «5 — 
New Zealand ees aa a: 2710 29 6 -— 

a ae en ro 

PRICES OF WOOL. 

AVERAGE PRICES of ENGLISH WOOL, per pack of 240 Ib., 
in the under-mentioned Months of 1903 and 1904. 

(Compiled from the “ Economist.) 

DESCRIPTION, December, 1903. January, 1904. February, 1904, 

Vd a as de sd ee es 
South Down 8 10 oto 11 100|8 10 Oto II 100]8 Io Oo toll 100 

Half-breds 8° 134,570 1133), 6 0n,, 8 14'0|,8 IC O'h.4977.0;0 

Leicester Mn 5SiOv5a7 LS Olyy, OcOre, 7 £9 O17 s1OLO san) VO. OLO 

Kent Fleeces 8) 0) 01,58 Te, ON 8, 1O-O8s,,- S13 0} SuSOV0l anu Sa1O Ol: 



570 PRICES OF DAIRY PRODUCE. 

AVERAGE WHOLESALE PRICES of BUTTER, MARGARINE, and 

CHEESE in the under-mentioned Months of 1903 and 1904. | 

(Compiled from the “ Grocer.) 

ARSE ETIGN DECEMBER, | JANUARY, FEBRUARY, 
ip 1903. 1904. 1904. 

BUTTER: “a Per Cwt.* er KGwie a Per Cwi.* 
Sa = ae Se Gals, 7A io SEM, eee So eed 2 

Cork, Ists = .../ICr- 3to — |109 3to —-~-|102 6to — 

55 4 als vee eee |, OL O'%, = |) Gy 0 «- a g2 Oy 

aay ards Ae sa | pO Biggee 82006 5 80 Bua = 

9s 4ths one cee 74° O55 a, 68 99 a, 72 Oo et: 

| . 

Irish Creameries 236 | 1GO- Oi, 1060" @) 4) ak ea a a 

», Factories ws: 1 88 (0.45.90. 01°87 65, 5O2 01 0 SunO emeee 10 
| : 

Dutch, ‘Creameries, —-=. | 104% 01,; 103 “ol FO2” (Oe st@77 3 | OO moe ia aa 

FW GIXOLIS, DOKES, oe corel 2 NOR ells 5 B20 55. 1a) Bia natee 

French,-extra mild. _45.1-00.—0),,,.102.0)|. 102) G04. 20) Og 

5, best ordinary eben 92" 10s, 1O4’— Ol O5e Sig Og 

47 -2nds and milenior-. | 70: O),; 66 O1l 70) 1), Ol 23) 79 

» fresh, Paris) baskets | 101 0 ,, 105-01 102 ~97,,104° © 104= Ge mo7 oO 

speaNOlls; per dozsu =. 9 6 ,, 4g -26)|) TO 21 55 14 St) 10 are ete 

Italian Rolls, per doz. 1i-=2075; 12-101 10776155. 12 8| = 10 some tO 

Danish and Swedish 2.7] 112 6; 115 “61107 9 ,, 111 70) 1 igo 

Russian and Siberian ...| 79 0,, 95 ©} 77 3,5, 94 0| 81 6,, 95 6 
Argentine bab eet OA etka O2 o| 85 65 96 6), 36) oA op eo 

Colonial, fine ... “| 95 © 55 103 6| 90 6 i, OF. “OOF “Op Oo0 

ay. LOod and inferier|777 2 ,, Ol 0)!" 74n00 », 700. 10)|9 72 Ona eO 

Canadian Creameries ...| 90 0,, 95 6| — ,, — > ie heats 

fia DAIKles a: Salm OR RO! ya COO. SOue’ —— ne ees gee aah 

MARGARINE ues s:. b 30 2055146, 01 30) 20%), A0: -Ol.31 Oey nO 

CHEESE, ENGLISH: 

Cheddar, new... baicial oe SONCOk Gg 7A Oneec Oa sO ed 0 56. 30m o 

i lost 27 .-2'| 60); 0,68 0°) 66° '0",, 768 \.0;)) O7s0Gen 0g. 2 

Wiltshire= 35.762 rea 74 Ons JO, Ol 7Au- Oi,h3 70 104 74. Ss 76-0 

Double Gloucester 77.22 165) G5,.9685 6 Of. 045168 a! 62). Geers a 

Derby Factory... 121 50 O55'.60' (61°56 04,6 66. co | 56 04,5 160..0 

ESE SS OE "SS EB SS 

* Except where otherwise stated. 



PRICES @F VEGETABLES AND. FRUIT. 571 

WEEKLY PRICES (WHOLESALE) -of. VEGETABLES and FRUIT at 
COVENT GARDEN MARKET in each week of February, 1904. 

(Compiled from the “Gardeners Chronicle.) 

: Week ending 
Description. : 

February 3rd. February 1oth. | February 7th. | February 24th. 

f VEGETABLES— Srds 5.) | Sa Saou Sen eds Cyr Malta ty, s. a. 
Artichokes,Globe, doz.| 3 6 to — BO (Ome ZO tO 4p eOn|)2..°6 tos 3, 0 

aemerusalems, sieve|'1.-O ',,° I 3) FeO — GOL ete TINS AO. (ebb un B 
Asparagus, Eng.,bndl.| 6 o — Or ON. ss 7: POM OMON se .tne7 GO! | OH JO oe 
Beans, Dwarf, per lb.| 2. 6 — |3 0 sil 2) Oe Sar Ol on G es 
Becmocumiusnebuesi-.)2) O° 4. 3 G12 6 443 O27 6 4 Bolla 6.53 0 
Baisseisopnomts, sievel £53. 5,°°2° OF). 1.38 49 9 | Ivo. a Oo Eo 5 Lr. 6 
Cabbage, per tally PRON! 5, 35 Olt Or ae a) Gulia On gee MLC e Ont a= Bee 
CGarotswdozembunches|'2 “O° ,, °2°°6 |-2 0 4,°2-> 65) 2° 6. % 2).64) 5 “Ol 5°52- 6 

a bag a =| 2 © . 4 Oo PLO ae 4 O Di Oe Wes 4 O 2 OL,, 4 oO 

Gamiinowerssper doz) -L.. 6", ,; 2.6 1-1 6, 42°96" | P.O) ges onlope 6" 4. 26 
Gclempppendozsbndls;|I0 0 ,, 16-0 |I0 O-,, 16. O:|12 -o |; 20.0 12° 6 5, 20 -0 
Cress, per doz, punnets| 0 8 EO6|"O739.2),,1 110 OO) sae OO on 4, ale LO 
Ciemmbersspendoz. -| 771O:,,-10 0|6 0°, 8 060 | 8.0)°3 6, 6 
Endive, per dozen -| I 6 ore ga) pe) SO) —) 210 Pee ae [ows SECO) —— 
Garlic, per lb. Oly 96) = OW SOs — $0.3 — 
Horseradish, foreign. 

per bunch - Slee O wea On Oy 4. DS Onl Our t= Tet One Oa e-elh0 
Weekssmpendoz, buchs.| 1.0.;, 1° 6 |-1- 0 — lr o i Io wie 

Wemnces.cabbape,doz.| 1::Oy,, I 3) 10-5»: I-37 @=,, 1°72 | 4 © — 
Mimempew@doz bundles! 60 *,, 10) O_| 4. O, ,, 1270/4 0..357 8:0 TAO 5,6 0 
Ninshroomsuiiouse- lb), 1. °O |,,. 1+6°|0..9. 5) FOL’ oO ae Pe Bg, FL, -O 
Onions, per bag CERO ts 0) O13 *7O%, 5), FeO 22. SOL yr | Fe Ona 3 9 27 67. O 

ro per case Gasol 6, (66.0. 5,0" OVO" Or 850) JONN GO. 3 6870 
ue English, cwt.| 7 6 — |7 6 sy OM Sa in OMT MOS. NTO 
Pmepieklers, sieviel 3.04, “5-03-04, °5 0.1 31-0" 5 SO} 376 415 O 

Parsley, doz. bunches -| 3. O ae al 9 MeO esa AMO eS anOriay waa Onl a Ons asi 
ey per sieve “14-6 — 2556 — | ied 6 ew eee as 6 all ie ort G sek a NYO) 

Parsnips, per bag PaO 22 Ou O° Uke 2 20 2 VO 2) Or eon) Sato ao 
Potatoes, per ton “80:0 43130) 0 180 «.0:-:,,530. .0 180-07. ,,130:. 0.180 O<,,,130 0 

3 new Tene- 
litte; percwt. -\14.-0” 5, 16.0 |16° 0 4,18 10 |14 .0° 5, 16 -0;|14 © -— 

Pee inamed per lb. - Ox 7 ¥ 53 O. Zk\0,. 7, 75, .0. 80 WZ ,, Or 8-\O36.,,, 0 8 
RadisiessaozspunchesO. 2. 4.71. OP 1 Oa 1.3 Tor O..,,. 1. 3+) O10 3, 1 0 
Rinwbanbe Work doze-|- On. QO jy, D0 Os) TP Or 440 Bes O TOR yy uc Le! 2s) OVI O$§, 55 D> I 
Salad, small, punnets, 

per doz. < SEOM Cm Ts, Onl! 'O': 42 EO OL 01.5, 5 1 Ol O “Ou. LO 
Savoys, tally - SOPOr 6 ed On |S) 0, 6551) 41 OP |, (3h 16%." 5) OF (O13 On eG: FO 
Seakale,punnets, doz.|10 ‘O §,, 14. O:|I2. O 4, 15..0 |I200°.4, 15 O15 -O- ,, 18 oO 
Shallots, per lb. Opes: On 2.0246 On 3. O20) (O> 34 On 210 eon, > 
Spinach per pusheliicli737 O° ju.04..0 | 27 OF 4513 O°) 3, 6 4,5 4 70. 35O;, 4994), 0 
Tomatoes, Canary 

deeps. - - SURO ay A OA 3° Oru Ay O08 O+,3. AO.) 3unOr 9 b4) 0 
feimipsydozbunches| iO, 2 0/10. 5,2-2-0) 1-6 3,20) 41,6015 2.0 
Be bag. - leu. seo 2 Oriol Gel: 2.40 '|.2¢ O% 5° 2.7 Ol Oe 80 — 
Wetereresstdoz, bnehs 10.0 |,,- (0. 8 | 0.6...) O- 31-0°.6 |, O48 |.0. 6; 45 50 8 

7 FRuIT— 
Apples, home-grown,| ‘ 

CoowenssouUsMelli= 3. Ors v5) “Oul 3-4 00-55. 5 Ol 3, O84, 5, Ones WOW ys4 5 -O 
fe, ecmerican, case|7 76:5, 140-80 4,13 O18 -G: ,, T4.10u' 8; O. 5.12 0 

Cobnuts, per lb. Be OwOs oes ye 2 Onn 7a: O. <7, ares | On: ai 9) On —— 
Grapes, Gros Colmar | 

Papers: sith O.2hs. «20 70: |s2. O05, 2 O°) 25610) 35 Onl 20 7 30 
” B 99 | I O 5s I 6 I 3 ” I 9 I 3 9 I 9 ave 3 ” I 9 

Pe Alicamtersa salle. Oy. 4). 2) OL TRU 595.2 OG ive. e (On tlaw one, , ea 2 
oe Vbuscats,Aclb.|).6; O%..; ° 0.0 | — _ — — = 
Se Almeria, per dz#. 401 5,-8.0 |,4°.0> 5 87) O47 a~,,1'8- 0 4.8.0 

| . Pears, per case - -\14, 6 —. [15 0 — |14 Oo 
«> stewing - Ol One li O OM a LL OMe, CO 
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DISPASESZOF, ANIMALES] AC hs, 

NUMBER of OUTBREAKS, 

DISEASES OF 

— 

ANIMALS. 

Gael AG is Rel AcN: 

(From the Returns of the Board of Agriculture and Fisheries.) 

1894 to 1903. 

and of ANIMALS Attacked or 

Slaughtered. 

DISEASE. 

Foot-and-Mouth Disease :— 
Outbreaks : 3.3 
Animals attacked 

Swine-Fever :— 
Outbreaks 
Swine Slaughtered as diseased 

or exposed to infection 

Rabies :— 
Number of Cases :— 

Dogs 
Other Avatriallls 

Anthrax :— 
Outbreaks ; 

Animals attacked 

Glanders (including ees _- 
Outbreaks ae s 
Animals attacked 

Sheep-Scab :— 
Outbreaks : 
Animals attacked 

QUARTER ENDED. 12 MONTHS ENDED. 

Dec., Dec, : 
1903. 1902. 1903. 

= | ae ah, 
aie fez ean 

293 365 1,478 

1,793 2,004 12983 

—— I — 

— I — 

182 158 767 
256 202 1,143 

306 271 1,450 
562 464 | 2,499 

715 586 1,833 

TRELAND. 
( from the Returns of the Department of Agriculture and 

Ih echnical Instruction for Ireland. ) 

24,431 

DISEASE. 

Swine-Fever :— 
Outbreaks 
Swine Slaughtered as , diseased 

| or exposed to infection 

Rabies :— 
Number of Cases :— 

Dogs — 

Anthrax :— 
Outbreaks 
Animals attacked 

Glanders (including aoe 
Outbreaks 3 ae 
Animals attacked 

Sheep:-Scab :— 
Outbreaks 

QUARTER ENDED. 

Weer 
1903. 

Dec., 
1902. 

12 MONTHS Eee 

Decx 
1903. 

Dee:. 
1902. 

ee tee ET ‘ = 
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ORDNANCE SURVEY MAPS OF GREAT BRITAIN 

AND IRELAND. 

The Hef, Maps published by the Ondgonce ae oa 

on the following scales :-— 
Price per Sheet. 

I. Outline with contours ... eee wee Per Sheet for England 
Wales and Ireland, 

Unco.oured, 
: : 

saa Or about Io feet to one mile... 
; 0 For towns only 2s. Gd. 

1. or five feet to one mile noe, 

. 3 38. Oa 

z3o0 OF 25°344 inches to a mile complete for Great With Areas. 

Britain. (lz progress in Ireland) ... 2se Gd. 
; Without Areas. 

S : , 2s. Gd. 

rosso OF six inches to a mile complete for Great Per Full Sheet 

Britaimeard (reland~...  -) te. det Ise Oi. 
Per Quarter Sheet. | 

essoo Or one inch to the mile :— 
| Tse od. 

| 2. With Hills in black a aes 

3. With Hills in brown. (/2 progress) ... 

4. In colours, with Hills and contours.* Go 
Is. Od. 

Per Sheet for Scotiana. 
(Doubie Size. ) 

progress) 

rserss Or 2 miles to one inch selected areas for 

England and Wales.* (Jz progyess) Is. Od. 

Per Sheet for England 
geszio OF 4 miles to one inch—General Map. and Wales. 

i 
“| Is. 6d. 

Ireland. (/7 progress) Ise Od. 
Per Sheet for Scotland 

and Ireland. 

County Maps for Great Britain* ... te is. Od. 

ssssvo0 OF 10 miles to one inch—General Map _ ... Is. Od. 

These Maps arc pertodically revised, except the Town 
Maps, which are only revised at the expense of the Town. The 
Series marked thus * are issued folded for the pocket. 

There are agents for the sale of Ordnance Survey Maps in 
most of the chief towns, and maps can be ordered, and indexes, 
&c., seen at many Head Post Offices in places where. there are 
no Agents. They can also be ordered through any book- 
seller, or from the Director-General, Ordnance Survey Office, 
Southampton, or—in the case of Ireland—from the Director- 
General, Ordnance Survey, Dublin. : ae 

GROLOGICAL SURVEY PUBLICATIONS: OF GREAT 

BRITAIN AND IRELAND. 

The Agents for the sale of Ordnance Survey Maps are also 
Avents for the sale of Geological Publications. 



574 

POST OFFICE SAVINGS BANKS, WITH GOVERN- 

MENT SECURITY: 

ADVANTAGES OFFERED FOR OLD AGE PENSIONS. 

Provision for old age can be made by buying Savings Bank 

Deferred Annuities from £1 to 4100 to begin at any age 

selected. 3 

RETURN OF PURCHASE — MONEY. ~The Premiumss tor 

Deferred Annuities can be returned on application, or on 

Death before the Annuity begins, if the Contract is taken out 

on these conditions. 

‘ IMMEDIATE PENSIONS. Annuities to begin at once, of any 

amount from 41 to £100 a year, can be bought through the 

Post Office Savings Bank. The Purchase Money is payable 

ina lump sum which is not returnable, and the Pensions are 

payable half-yearly. 

Savings Banks Annuities are payable by half-yearly instal- 

ments on the 5th January and the §th July, or the 5th April 

and 10th October, according to the date of purchase. 

PROCEDURE. A simple form of Proposal, and a form tor 

statement of age, can be obtained at any Post Office Savings 

Bank. When filled up the forms will be forwarded by the 

local Postmaster to the Chief Office, London, and a Contract 

will be issued when the first premium has been paid. 

Annuity Premiums are payable in the same way as Insurance 

Premiums, namely, by transfers from Savings Bank accounts 

a ; 4 . 
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OLD AGE PENSIONS.—_IMMEDIATE LIFE ANNUITIES. 

This Table shows the cost of an Immediate Life Annuity of £1, and an Annuity 

of a larger amount costs a larger sum in exact proportion. For instance, a Pension 

of £10 a year would cost ten times the amount given below. 

Males. Females. Males. | Females, | 

AGE fe 4 AGE 

at time of Cost of an | Cost of an at time of Cost of an | Cost of an | 
Immediate | Immediate Immediate | Immediate | 

Purchase. Annuity of/Annuity of Purchase. Annuity of/Annuity off 
Dea ALi E. 

| Leese de\ fe, 26 ~ as VE ae Lae ng Aa ae ty ef 
5 and under 6 / 25 19 o| 27 12 6944 and under 45/,16 15 8] 18 13 3 
6 iy BG SW d 27) Of neas a 40 16, 9187) 18, 6-94] 
7 Se2Gel fh i727 5 18 
8 5 91257.7..0°| 27,-2'' 2 f-46 Sg A lO Ae | NS OOF 
9 2 fO})-25 352° 114]: 26.18% 8-147 Ws Abe Eh 134° 17.132 

10 9 111.24 18 10.) 26 15 11-48 B AQ FS) 12 330 gs (Oe ta 
49 5 SO, 15; Ov, L|216. Toni 

Il 29 W271) 24 14, 9°) 26.11 6: 50 a GE M4 19 TE) Ott 9 
12 29 13 | 24 Io 6 | 26 7 10 

13 3 Ag 2A OA 20.44 ESI i, 2 EAs 3 26) Some 7a 
14 » Weeds 2a Tt | 26 0, Aw/52 ” 63 T4570 | FS. 17. 4 
15 99 MOm 23.17 10-2516 6.1153 - C4 (OS. [ 005. oO) Tr 

54 pa SB NSS Or 5 24 
Prom Hs, WL 2B we O25) V2.7. 1 55 ie 56) 13 6° 9 }.14 14°94 

17 99 18 Si Or Ts 25 8.28 

18 pm IO: 23.444 -9.|.25°.4 “8156 pes) 2 119. 8) aot 
19 > ZOUE23RO) 4) |-25 O° 8,157 +5 §8)) 22°42 -5 | 13,119.70 
20 > 21 | 22 15 10] 24 16 6458 a SOs alle Ae | Leese 

59 a 604) DF AZ 45) 1300 Bea 
ia > 22 22 Al 2 1 12 “460 5 Ol hte OF vo Tonge 1 

H 22 om) 23 22 6 9 24 ae | | 

| 23 is DAN 22 Oe al 24-371 MOL ie 62. LE 28 7 OM 
24 ” Orang 7 23 1O. 6 02 sp 63) 10 [4 IF] 11 19704 
25 ” 200| 21. 12, 1 fs) 23 15° 0: 1°63 eeiOd | TO. 7/78 OM tis On 

64 D 65, | 16.0.6: 1k 2 in, 
26 27 | 208 3. 23/10. 6 105 GO iO 13", 4 | O an oy 
27 2 Ou 20 316) 23. 51 { 
28 ae 29) 1920218, 9) | 2a 1. 3 FT 66 3 67. |-9, 6-4) | 10”.6) ay 
29 ys BO) | 20-1311 |/22216 +625 67. ys 685) 3719 5715, O18 1 
30 ” BU20 SOs | 22 TT: 8.) OS 5 69:7), 6:42 TO | -@-Ou1e@ 

69 70)|; 3-6: 2), On, 110) 
31 9 B27 20. At 2a) 22 1:0, 10.1 70 aH mele, Fs LOS il Onley 2a 
32 » Bor ElOnIO) 2522 tk G 
35 +9 34 * i ay ep Gallon eras aA! A Del 7 T2510"! 2 Oo OF LO 
34 ’ S519 1.0. 2) 21 IE, 5 172 Se 73 7. 0 (Aah a7 Qa lo 
35 9 SOQ" on | 24 2173 FA Je 0 7l e713 0 

, 74 ce) 75 | 6 Iq I 7 6 4 

35 94 37 18518 11 | 21:6 °9 175 A 76) © 8-)4 | 619016 | 
37 ) 3851 Te13 9) 20 15°.-3 | 
38 FEO heute ie loo 7 6 vie, 771 60 2) 7856 13 7A 
39 40.1 18.03 2 | 20° 3 bP 77 se TON: L7e 4a): ONG aha 
40 pee 4c i 17-407) 19 138-0478 ai 29.17) SoZ 5 3G, On 

” BO 7 2 125 US. OFF 
Al An A217. 1 19 I I eo Oran eter Seed: 5 Owns) 

= HAW 
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LIST OF LEAFLETS ISSUED BY THE BOARD OF 

AGRICULTURE AND FISHERIES. 

(a.) Leaflets dealing with Insects and Fungi tnjurious to Crops. 

No. Title. No. Title. 

1 | Black Currant Mite. 46 | Stem Eelworm. 
Vine, Plum, Flop and Resp berty ‘47 | Asparagus Beetle. 

Weevils. 48 | Pea and Bean Thrips, or Black Fly, 
3 | “Flea” Beetles. 49 | Fruit Tree Beetle. 
4 | Winter Moths. 52 | Gooseberry Mildew. 
5 | Mangold Fly. 53 | Pear Midge. 

1o | Wireworms. 56 | Canker Fungus. 
11 | Daddy Longlegs or Crane Fly. 60 | Goat Moth & Wood Leopard Moth. 
12 | Gooseberry Saw Fly. 62 | Pear and Cherry Saw Fly 
14 | Raspberry Moth. 64 | White Root Rot. . 
15 | Apple Blossom Weevil | 65 | Small Ermine Moths. 
16 | Apple Sucker. a 68 | Currant Aphides. 
19 | Pea and Bean W eevils. 69 | Tent Caterpillars, 
20 | The Magpie Moth. 70 | Winter Washing of Fruit Trees. 
22 | Diamond-back Moth. 75 | Root-knot Disease in Cucumbers 
23 | Potato Disease. | and Tomatoes. 
24 | Ribbon Footed Corn Fly. 76 | Cucumber and Melon Leaf Blotch. 
25 | Chafer-beetles or White-Grubs. 77 | Finger-and-Toe in Turnips. 
30 | Codling Moth. 86 | Brown Rot of Fruit. 
31 | Onion Fly. _| 87 | Fungus Disease of Young Fruit Trees. © 
33 | Surface Caterpillars. 88 | Hop Aphis. 
34 | Woolly Aphis or Apple Root Thane, go | Pith Moth. 
Bis || (Calera Inky, gI | Pine Beetle. 
38 | Carrot Fly. 92 | Bunt and Smut. 
41 | Red Spiders. 94 | Millipedes and Centipedes. 

(6.) Leaflets dealing with Wild Birds. 

40 | Kestrel or Wind-hover. 50 | Water Wagtails or “ Dichagactiers) 4 
‘42 | Short-Eared Owl. | 51 | White or Barn Owl. 
43 | Titmice. 54 | Spotted Flycatcher. 
44 | Lapwing, Green Plover, or Peewit. | 55 | Swallow. 
45 | Starling. 84 | House Sparrow. 

(c.) Leaflets dealing with Animals, including Poultry, 

13 | Acorn Poisoning. 78 | Liver Disease of Poultry. 
21 |’ Warble Flies. | 81 | A Substitute for Dishorning. 
28 | Anthrax. 82 | Preparation of Wool for Market. 
29 | Swine Fever. 83 | Preservation of Egys. 
57 | External Parasites of Poultry. | 89 | Fluke, or Liver Rot in Sheep. 
58 | Internal Parasites of Poultry. 95 | Ringworm in Calves. 
61 | Sheep Scab. | 96 | Parturient Apoplexy. 
67 | Favus in Poultry. 100! Pig Breeding and Feeding. 

(d.) Leaflets relating to Acts of Parliament. 

* § | Farmers and Assessments to Local| 27 | Remission of Tithe Rentcharge. 
: Rates. 39 | Assessment to Land Tax. 
26 | Farmers and the Income Tax. | 66 | Workmen’s Compensation Act, 1900. 

(e.) Leaflets dealing with Miscellaneous Subjects. 

, 6 | Voles and their Enemies. 80 | Use of Artificial Manures. 
Ensilage. 85 | Haymaking. 
Foul Brood or Bee Pest. 93 | Farmyard Manure. 

{Cultivation of Osiers. _ |.97 | Farmers’ Co-operative Societies. 
“| Destruction of Charlock. 98 | Grading and Packing Fruit and 
“Purchase of Artificial Manures. Vegetables. 
Cultivation of Maize for Fodder. | 99 | Relationship of Woods to Domestic 
Purchase of Feeding Stuffs. Water Supplies. 
Rations for Farm Stock. 

The issue of Leaflets 7, 17, 18, 37; 59 aud 71 ts suspended. 

Copies of these Leaflets may be obtained free of charge and post free on applica~ 
éion to the Secretary, Board of Agriculture and Fisheries, 4, Whitehall Place, 
London, S.W. Letters of application so addressed need not be stamped. 



NS ra ete 

eee PUBLISHED QU | : 
Vol. X. (MARCH, JUNE, sretueee, sactieorn, j No. 1. 

The Journal 
OF THE 

eS 

BOARD OF AGRICULTURE 

JUNE, 1903. 

CONTENTS. 

: Page 

Rearing and Fattening of ee Sanders Spencer Beat 3 

A Conifer Disease - - a ee ee te 
Rot in Sheep -_ - : : - = 92 
Co-operation in the Bieehase and Testing of Manures 

and Feeding Stuffs - - 27 

Recent Features in Argentina Ss Agricultural Progress. 
Herbert Gibson - £ % Z 36 

Large and Small Farms in Prussia. George Potts, PhD., 

VON cael - - 2 : = 4G 

Agricultural and nliseailancous Noles... 3) 2) ee ae 

Harvest and Crop Reports - - : : - 4116 

Prices of Agricultural Produce - - - - = = 130 

: LONDON: 

PRINTED AND PUBLISHED FOR HIS MAJESTY’S STATIONERY OFFICE 
| 
{ 

| By LAUGHTON & Co., 1, Essex Street, Strand, W.C. 

| [PRICE ONE SHILLING.] . oe | | 2 | | 



FOR AUTUMN FOOD. now rou e NOW TO JU 

We confidently recommend these early- maturing Turnips, both on the ground of certainty in 
with a quality which is all that can be desired. Often fit for use before Michaelmas, 2 

Sow 4 Ibs. per Acre. ‘ gis 

CARTERS LIGHTNING GREEN-TOP HYBRID 
FURNIP. Rich yellow flesh ae oe at 

CARTERS PURPLE-TOP HYBRID ‘TURNIP. Rich 
yellow flesh is 54 

CARTERS COMMON WEALTH TU RNIP. _ very y quickly 
maturing type, somewhat resembling the Green-Top Scotch ee 68 

CARTERS POMERANIAN WHITE GLOBE. A ao 
handsome white-fleshed variety, for earliest consumption ... 34 

CARTERS DEVONSHIRE GREYSTONE. ae ‘grey or 
mottled-top white-fleshed variety, valuable for early use... 34 

CARTERS PURPLE-TOP MAMMOTH. A very Soe 
cropping white-fleshed variety .. Gee sia pane ee sah 38 

FOR WINTER FOOD. ey 
POPULAR WAITE-ELESHED TURNIPS. 3 

Sow 4 lbs. per Acre. - use 

Green Round... : oe ae 25 0 

CARTERS IMPE RIAL “GREEN “GLOBE. Ee hardy ... 38 O 

CARTERS RE-SELECTED RED GLOBE. Large size... 38 0 
Stration Hardy Green Round. Hardy... tie ee — 34 O- 
Carters Six Weeks Stubble, or Stome. Very quick... 46 0 
White Stone reer ee Ss zi 20 Be ea Be 34 0 

POPULAR YELLOW-FLESHED TURNIPS. 
CARTERS CHAMPION GREEN-TOP HYBRID 
Aberdeen Green-Top _... vee 
CARTERS CHAMPION PURPLE. TOP HYBRID ace 
Aberdeen Purple-Top : : 
Fosterton Green-Top Hybrid 

SEEDSMEN TO 
HIS MAJESTY THE KING. 

warm 937, 238, & 97, “anaes 
High Holborn, LONDON. 
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CARTE 
SEEDS FOR PRESENT SOWING, = 

CARTERS WHITE STAND-UP WHEAT 
Is the most popular white Wheat ia cultivation, resisting the heaviest storms 
of wind aud rain without being Jayered or broken. down (see below). 

The grain is firmly set, and not easily shaken out. It is very prolific, ai thrives upon cite where 
many varieties of Wheats cannot be satisfactorily cultivated ; it is also specially recommended by man 
who have grown it for sowing upon rich alluvials and clays. We feel too much cannot be said in bd: 
of this variety as a level, heavy-cropping, storm-resisting, and fine constitutioned Wheat. 

Price, 9s. per bushel, 70s. per quarter, carriage free. Sow 2 bushels per acre. ; 

‘The Stand-up Wheat I had fcorh you last y 
stood up perfectly all through this exce 
tionally wet summer in a district (the Fens 
where nearly every crop of wheat was quite flat a 
the end of July.” 

Mr. E. W. SHEPPERTON, 

‘‘T have grown 100 acres of White Stand-up 
annually for the last three years, and find there is 
no wheat to equal it for yield, strength, and quality 
of straw. It resists storms far better than 
any wheat | have tried. ” 

Mr. W. E. MANN, 

From Professor WINTER’S Report of Wheat Trials in North Wales. 
| | 

Colour | Date bene Lengt Grain per acre. Straw and 
) of : Variety. : of of Condition when cut BELO Cae ae Se chaff pe 

Sreine® jecottng. : straw.) ¢ar- /Marketable.| Small. | tate rata 

Ae ot a re 
Ft. In. ' Inches bean (631b.)] Bush (631b,) tT. oe Bs es eas 

Stand Up (Carter) | White, | Sept.5th| Standing well. | 4 7 | 2h | 53.84 2,22 | 2 | > 6 
wo a a a RE a ee eee : 3 

CARTERS RED STAND-UP WHEAT. 
Although a little taller in growth than our White Stand-up, it bears close : 

affinity to that popular variety. The grain is very thin skinned, and from = | 

2 Stock very limited. Price, so long as it hs 

10s. 6d. per bushel, 80s. per quarter, carriage free. Sow 2 bushels per acre. 

x IMPORTANT TESTIMONY. 
“The quarter of Red Stand-up that we purchased from you last year has produced 20 agiatas of ver 

good seed. . We tried it against two other kinds we bought, and they came our as follows :— > 
“PLoT 1. Carters Red Stand-up—zoe quarters from 1 quarter of seed. 
‘““PLoT 2. Another firm’s yariety—14 quarters from 1 quarter of seed. 
‘‘PLOT 3. Another variety—1 15 quarters from 1 quarter ot steds 74.3 
ae Picts were tilled alike.’’ . Mr. R. WI LSON, WaTER FuLE 

SEEDSMEN TO 

Bet 937, 238, m7 97, : 
aah Holborn, "LONDON. : 
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CARTERS 
TESTED SEEDS FOR THE FARM. 

THE GREAT PRIZETAKER. © THE HEAVIEST CROPPER. = 
A MONEY SAVER. KEEPS DOWN LABOUR BILL. 

Awarded First Prize, Birmingham. First Prize, York, 1903. | 
Beating over 40 competitors. | 
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CARTERS, nici tovsoen: onnox, 
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